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The  constantly  increasing  number  of  electrical 
transmission  towers  is  striking  evidence  of  the 
abundant  supply  of  electrical  energy  furnished 
by  Western  Power  companies. 

But  abundant  power  alone  does  not  give  con¬ 
sumers  real  electrical  service.  The  electrical 
installations  which  bring  that  power  into  use 
must  be  complete  in  every  respect.  They  must 
be  made  by  good  workmen  of  standard  materials 
and  numerous  outlets  must  be  installed. 

The  “Check”  Seal  program  tells  the  public 
where  to  get  such  installations.  It  tells  consum¬ 
ers  to  go  to  qualified  electrical  contractors  for 
complete  electrical  service.  But  the  constant 
repetition  of  “Check”  Seal  standards  does  more 
than  build  business  for  qualified  contractors.  It 
has  a  stabilizing  effect  on  the  entire  electrical 
industry. 
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Go  the  Underwriters'  Requirements  One  Better 


T  X  7HEN  the  Board  of  Underwriters  stipulates  that 
“slow-burning”  wire  must  be  used  in  installing 
nitrogen  lamps,  they  clearly  recognize  the  peril  of 
excessive  overheating. 

Assure  your  customers  of  100%  safety — make  a 
practise  of  using  Rockbestos  Fixture  Wire.  It  will 
give  you  an  edge  on  competitors  who  are  satisfied 
with  giving  their  customers  only  partial  protection. 

Too  much  heat  will  carbonize  so-called  “slow-burn¬ 
ing”  wire — no  amount  of  heat  can  affect  Rockbestos. 
People  want  the  complete  and  absolute  fire-protection 
that  Rockbestos  guarantees — and  they’re  more  than 
willing  to  pay  for  it. 

Whatever  the  wiring  job,  there’s  a  style  of  Rock¬ 
bestos  Wire  to  fill  the  bill — Fixture  Wire,  Heater 
Cord,  Magnet  Wire,  Switchboard  Wire,  Motion 
Picture  Cable,  and  Stove  Wire.  Each  one  is  the  best 
in  its  class. 

Use  Rockbestos  on  all  your  jobs — get  a  name  for 
doing  good  work  that  stays  good.  Drop  us  a  line  for 
samples  and  prices. 
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Iron  Wires 

Rigid  Iron  Conduit  and  Fittings 
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Insulating 

Materials  — 
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They  make  installing  and  fishing  easy  for  the  Contractor.  They 
save  time  and  money  on  the  job.  DURADUCT  is  rugged, 
too,  and  made  from  quality  materials  throughout,  like  all 
DURABILT  Products. 

Don’t  order  just  Loom  —  Specify  “DURADUCT,”  and  look  for 
the  black  dotted  line  on  the  interior  surface  to  make  sure  you 
get  the  genuine. 

Smaller  sizes  in  250  ft.  cartons  or  1,000  ft.  boxes. 
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Another  Milestone  Passed 


IN  many  parts  of  the  West,  particularly 
in  California,  water  power  sites  are 
located  hundreds  of  miles  from  the  large 
load  centers.  Hence  long  distance  trans¬ 
mission  of  power  is  a  necessary  element  in 
the  development  of  water  power  in  that 
state  at  the  present  time,  since  most  of  the 
close-in  sites  have  been  brought  into  pro¬ 
duction.  Plants  now  being  built  and  those 
projected  to  take  care  of  the  future  de¬ 
mands  for  power  are  located  from  150  to 
240  miles  from  points  where  the  power 
will  be  used.  The  cost  of  bringing  this 
power  to  meet  the  rapidly  increasing  de¬ 
mand  for  it  would  have  been  prohibitive 
under  the  voltages  of  a  few  years  ago. 

NGINEERS,  after  determining  the  car¬ 
rying  capacity  of  circuits  of  different 
voltages,  decided  that  transmission  of  elec¬ 
trical  energy  at  two  hundred  and  twenty 
thousand  volts  was  the  most  economical 
solution  of  the  problem.  Since  the  capac¬ 
ity  of  a  220,000-volt  circuit  is  four  times 
as  great  as  that  of  a  110,000- volt  circuit 
and  the  losses  are  only  half  as  great  in  the 
case  of  two-circuit  tower  lines,  it  was  de¬ 
cided  that  with  properly  distributed  syn¬ 
chronous  condensers  220,000-volt  trans¬ 
missions  could  deliver  power  over  distances 
of  400  or  even  600  miles  with  good  effi¬ 
ciency  and  at  not  prohibitive  expense.  But 
many  mechanical  difficulties  had  to  be 
overcome  before  a  practical  realization  of 
the  theory  could  be  accomplished. 

WHILE  electrical  manufacturers  were 
willing  to  construct  transformers  to 
operate  at  this  high  voltage,  insulators  and 
oil  circuit  breakers  capable  of  withstand¬ 
ing  the  tremendous  stresses  imposed  upon 
them  had  to  be  developed.  Within  the  past 
two  years,  engineers  working  in  coopera¬ 
tion  with  scientists  have  proven  by  experi¬ 
ments  that  220,000-volt  transmission  is 
commercially  feasible. 


ON  May  6  the  first  actual  operation  of 
220,000-volt  transmission  under  serv¬ 
ice  conditions  was  achieved  by  the  South¬ 
ern  California  Edison  Company  on  its  Big 
Creek  lines.  It  is  one  of  the  greatest 
scientific  advancements  in  electrical  devel¬ 
opment  and  means  much  to  the  users  of 
electric  ^wer  and  light.  It  insures  the 
commercial  development  of  vast  water 
power  resources  located  at  distances  from 
market  centers,  thereby  adding  much  to 
the  conservation  of  the  water  power  re¬ 
sources  of  the  world. 

The  consumer’s  interest  in  this  devel¬ 
opment,  which  constitutes  a  world’s 
record,  lies  in  the  fact  that  by  the  adop¬ 
tion  of  220,000  volts  the  Edison  company 
will  save  $7,000,000  in  investment  capital 
on  the  existing  transmission  lines,  this 
being  the  difference  in  cost  in  constructing 
an  additional  circuit  of  150,000-volt  capac¬ 
ity  and  equipping  the  present  lines  for 
220,000-volt  operation.  On  the  ultimate 
Big  Creek  installation,  where  over  one  mil¬ 
lion  horsepower  is  under  development  for 
central  and  southern  California,  it  will 
save  approximately  $50,000,000  in  the  cost 
of  constructing  transmission  lines.  Meas¬ 
ured  by  light  and  power  bills,  a  saving  of 
$7,000,000  means  a  saving  to  the  consumer 
of  over  $600,000  per  year.  A  $50,000,000 
saving  on  the  ultimate  development  will 
mean  a  saying  of  the  light  and  power  bills 
of  approximately  $5,000,000  annually.  • 

OF  the  many  economies  and  advances 
made  by  the  western  power  companies 
in  their  effort  to  render  the  best  possible 
service  at  the  lowest  cost,  the  achievement 
of  electric  transmission  at  220,000  volts 
stands  out  as  an  event  of  great  importance. 
It  is  indeed  gratifying  to  record  such  in¬ 
stances  where  scientific  advances  are  put 
to  practical  application  for  the  ultimate 
benefit  of  the  consumer. 


354 


Journal  of  Electricity  and  Western  Industry 


[Vol.  60  — No.  10 


Fostering  Public  Relations 

by  Conducting  Inspection  Tours 
HE  trend  of  events  in  the  public  utility  field  has 
demonstrated  that  no  organization  can  hope  to 
survive  and  prosper  unless  its  “public  relations”  are 
such  that  it  can  inspire  and  secure  the  confidence  and 
sympathetic  interest  of  the  public  in  its  affairs. 
Managing  heads  of  electric  utilities  realize  this  and 
today  no  other  branch  of  service  is  being  given  more 
constructive  thought.  The  most  outstanding  evi¬ 
dence  of  this  is  the  gi’owth  of  customer  ownership  of 
utility  securities. 

Another  means  of  stimulating  an  interest  in  the 
service  of  the  i)ower  company,  which  one  executive 
has  characterized  as  “a  practice  which  has  done  more 
towards  cementing  our  public  relations  than  any 
other  means  which  we  could  possibly  adopt,”  is  the 
custom  of  conducting  inspection  tours  through  its 
various  plants  and  substations.  This  can  be  accom¬ 
plished  with  little  expense,  and  where  the  idea  has 
been  tried  such  organizations  as  school  teachers’  as¬ 
sociations,  women’s  clubs,  as  well  as  the  general  civic 
and  commercial  bodies,  have  responded  with  enthusi¬ 
asm.  In  addition  to  the  personal  visits  to  the  plants 
these  organizations  welcome  speakers  who  can  de¬ 
liver  short  talks  pertinent  to  the  electrical  industry. 

The  problem  of  the  development  of  a  favoraWe 
public  regard  for  the  electric  utilities,  which  are  in 
truth  community  builders,  extends  farther  than  the 
managing  heads.  It  is  their  duty  to  see  that  every 
employee  is  imbued  with  the  same  spirit.  The  execu¬ 
tive  who  does  not  make  every  effort  to  develop  and 
cultivate  in  the  minds  of  all  employees  the  thought 
that  it  is  their  duty  to  secure  and  hold  the  goodwill 
of  the  public  is  lax  in  his  management. 


Combine  Business  with  Pleasure — 

Plan  to  Attend  the  Conventions 
N  Spring  the  young  man’s  fancy  lightly  turns  to 
thoughts  of — vacation,  for  instance.  The  railroad 
psychologists,  in  recognition  of  this  annually  recur¬ 
ring  phenomenon,  flood  the  mails  with  alluring  fold¬ 
ers  depicting  the  joys  of  forest,  stream  and  moun¬ 
tain.  There  are  the  bathing  beaches,  golf  links  and 
trout  streams  calling  insistently  from  three-color 
posters  to  every  man  who  has  a  drop  of  red  blood 
in  his  veins. 

“What  is  so  rare  as  a  day  in  June,”  to  say  noth¬ 
ing  of  four  whole  days  in  June,  from  the  nineteenth 
to  the  twenty-second,  during  which  the  annual  con¬ 
vention  of  the  Pacific  Coast  Electrical  Association 
will  take  place  at  the  Fairmont  Hotel,  San  Francisco? 
“Speaking  of  vacations,”  as  Irvin  Cobb  might  say, 
w'hat  more  could  one  ask  than  to  combine  the  oppor¬ 
tunities  offered  by  this  event  for  recreation,  instruc¬ 
tion  and  the  good-fellowship  inspired  by  rubbing 
elbows  with  one’s  own  kind  under  the  most  delightful 
circumstances? 

After  registration  on  June  nineteenth  there  will 
be  moving  pictures,  illustrative  of  some  phase  or 
phases  of  electric  development,  plus  an  opportunity 
to  cement  old  and  make  new  acquaintances  and  get 
our  feet  on  the  ground,  so  to  .speak,  for  what  is  to 
follow. 


On  the  morning  of  the  twentieth,  Pi-esident 
James  B.  Black  will  give  his  annual  address,  in  which 
he  will  summarize  the  activities  and  accomplish¬ 
ments  for  the  year  past,  and  present  his  forecast  of 
what  the  future  will  hold  in  store  for  us. 

On  the  morning  of  the  twenty-first  there  will  be 
more  sessions  of  the  technical  and  commercial  sec¬ 
tions,  while  the  afternoon  will  be  devoted  to  swatting 
the  elusive  little  white  ball  over  the  greensward, 
punctuated  by  cries  of  “Fore,”  “Out  of  bounds,”  and 
the  refurbishing  of  the  usual  complement  of  alibis 
without  w'hich  no  golfer  is  complete.  Charles  C.  Hil- 
lis  is  on  the  golf  committee.  Enough  said. 

On  the  twenty-second,  the  last  day,  the  second 
business  session  will  take  place,  to  be  followed  by 
the  Western  Conference  in  the  afternoon,  and  then, 
event  of  events,  the  banquet  in  the  evening.  It  would 
not  be  fair  to  tell  tales  ahead  of  time  about  the  ban¬ 
quet,  but — it  will  be  a  banquet  of  banquets.  San 
Francisco  and  the  San  Francisco  members  of  the  P. 
C.  E.  A.  know  how.  There  wall  be  an  address,  per¬ 
haps  several  short  ones,  each  with  a  punch.  And 
then  between  addresses  there  will  be — no,  it  wouldn’t 
do  at  all  to  tell.  You  will  have  to  come  and  find  out" 
for  yourself. 

Then  on  Saturday,  the  morning  after  the  day 
before,  there  will  be  a  trip  to  the  top  of  Mt.  Tamal- 
pais  and  to  Muir  Woods,  scenic  wonders  never  to  be 
forgotten.  And,  best  of  all — better  than  banquets, 
technical  sessions,  golfing  or  any  of  the  more  ma¬ 
terial  pleasures  of  events  such  as  this — is  the  joy  of 
contact  with  one’s  own  kind,  the  spirit  of  live  and  let 
live,  the  very  essence  of  good-fellowship  that 
smooths  out  the  rough  spots  of  our  daily  toil,  that 
marks  the  line  of  demarcation  between  living  and  a 
mere  existence. 

Of  equal  interest  is  the  Northwest  Electric 
Light  and  Power  Association  Convention,  from  June 
27  to  30,  in  Seattle,  where  the  same  hospitality  will 
be  manifested  and  similar  problems  will  be  discussed. 


The  C(^umbia  Basin  Project.  Is 

of  Great  Importance  to  the  Northwest 
F  great  importance  to  the  Northwest  is  the  Co¬ 
lumbia  Basin  Project,  which  will  bring  under  cul¬ 
tivation  1,753,000  acres  of  desert  land,  located  at  the 
junction  of  the  Snake  and  Columbia  rivers,  in  the 
State  of  Washington. 

To  reclaim  the  vast  area  in  the  Columbia  Basin 
it  is  proposed  to  store  the  drainage  waters  coming 
from  25,000  square  miles  in  the  northern  Idaho  and 
western  Montana  watershed  of  the  Rocky  Moun¬ 
tains.  Initial  storage  will  be  secured  in  Flathead 
Lake  in  Montana,  one  of  the  largest  bodies  of  fresh 
water  lying  wholly  within  the  United  States.  Sec¬ 
ondary  storage  is  in  Lake  Pend  Oreille,  through  the 
Flathead  and  Clarks  Fork  rivers.  The  Pend  Oreille 
River  ultimately  drains  both  storage  basins. 

The  point  of  diversion  for  water  to  irrigate  the 
Columbia  Basin  is  at  Albany  Falls,  near  Newport,  50 
miles  northeast  of  Spokane. 

The  average  annual  flow  of  the  Pend  Oreille 
River  is  19,000,000  acre-feet,  of  which  6,250,000 
acre-feet  is  to  be  diverted  for  reclamation. 
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The  soil  of  the  vast  area  to  be  reclaimed  under 
the  Columbia  Basin  Project  is  intrinsically  rich.  It 
is,  generally  speaking,  a  fertile  volcanic  ash  soil  de¬ 
posited  in  a  vast  blanket  when  central  Washington 
was  the  site  of  a  prehistoric  lake. 

According  to  Gen.  Geo.  W.  Goethals,  who  recently 
made  an  investigation  of  the  project: 

“The  Columbia  Basin  Project  is  as  much  a  na¬ 
tional  one  as  were  the  Panama  Canal  and  the  Alaskan 
Railway,  and  will,  if  completed,  add  much  more  to 
the  national  wealth  than  either  of  the  others  men¬ 
tioned.  The  work  should  be  provided  for  and  carried 
out  as  were  these  other  two  national  projects — by 
direct  appropriation.” 

In  1922  the  Columbia  Rasin  Irrigation  League 
was  formed,  with  representatives  from  Idaho,  Wash¬ 
ington  and  Oregon.  The  project  was  kept  before  the 
proper  officials  at  Washington,  with  the  result  that 
the  last  Congress  appropriated  $100,000  for  a  federal 
survey,  and  this  is  now  being  made.  Appropriations 
by  the  next  Congress  for  actual  construction  will  no 
doubt  depend  on  this  repoi’t. 

General  Goethals  estimated  the  cost  of  irrigat¬ 
ing  1,753,000  acres  at  $145.56  per  acre,  with  an  an¬ 
nual  cost  of  48  cents  per  acre  for  operation  and  main¬ 
tenance  of  irrigating  system.  The  soils  are  among 
the  richest  in  the  world,  and  with  water  will  be 
highly  productive.  The  district  is  served  by  four 
great  transcontinental  railroad  systems.  It  is  esti¬ 
mated  that  a  population  of  500,000  will  find  homes 
and  occupations  here,  and  that  their  efforts  will  add 
$200,000,000  per  year  to  the  productive  wealth  of  the 
nation.  This  population  will  have  an  annual  pur¬ 
chasing  power  of  $150,000,000. 

It  is  obvious  that  the  electrical  trade  is  deeply 
concerned  with  the  possibilities  for  new  business  that 
such  a  project  opens  up.  Millions  of  dollars  will  be 
expend^  for  electrical  machinery,  equipment,  appli¬ 
ances  and  fixtures,  and,  once  established,  the  market 
will  be  a  constantly  growing  one. 


Annual  Reports  of  Power  Companies 

Now  Designed  for  Consumer  Owners 
UMANIZING  of  cold  facts  and  hard  statistics 
for  the  benefit  of  the  layman,  in  the  annual  re¬ 
ports  of  the  various  western  power  companies,  is  a 
result  of  the  great  increase  in  security  holders 
among  consumers.  “In  place  of  the  usual  uninter¬ 
esting  recitation  of  facts  and  figures,  presented  in  a 
stilted,  stereotyped  form  in  years  past,”  says  the  Na- 
•  tional  Electric  Light  Association  Bulletin,  in  com¬ 
menting  on  this  Subject,  “the  reports  have  taken  on 
an  attractive  appearance  and  the  information  con¬ 
tained  in  them  is  presented  in  readable,  understand¬ 
able  English,  with  necessary  tabulations  reduced  to 
a  minimum  and  greatly  clarified.” 

Typical  of  this  style  of  annual  report  is  the 
“Year-Book”  of  the  San  Joaquin  Light  and  Power 
Corporation  which  chances  to  be  on  the  editor’s  desk 
at  the  moment.  This  report  contains  an  interesting 
article  sketching  the  part  that  this  company  has  had 
in  the  development  of  its  territory  and  giving  a  short 
history  of  its  growth.  Another  article  discusses  the 
extent  and  character  of  the  properties  owned  and 


operated  by  the  company.  In  addition,  photographs 
of  several  generating  stetion  and  graphic  compari¬ 
sons  of  gross  operating  revenue  and  kilowatt  output, 
are  given  as  w'ell  as  descriptive  scenes  of  generating 
stations  and  applications  of  electricity.  The  book 
also  contains  a  map  of  the  territory  served  by  the 
company  and  its  subsidiaries,  showing  the  location 
of  existing  plants  and  transmission  lines,  and  indi¬ 
cating  proposed  construction. 

The  annual  report  to  stockholders  is  but  a  part 
of  the  attractive  booklet  and  contains  a  departure 
worthy  of  adoption  by  other  companies.  The  essen¬ 
tial  information  of  interest  to  stockholders  is  care¬ 
fully  explained  in  detail,  and  each  item  of  the  bal¬ 
ance  sheet  has  beneath  it  a  short  paragraph  of  ex¬ 
planation.  The  uninitiated  are  told  in  words  of  one 
syllable  just  what  such  mysterious  terms  as  current 
assets,  deferred  charges,  surplus  and  reserves  really 
mean. 

The  modem  annual  report  is  indeed  a  step  in 
advance  and  will  promote  a  better  understanding  on 
the  part  of  the  readers,  who  are  for  the  most  part 
unfamiliar  with  the  problems  of  the  central  station, 
of  how  the  kilowatt  hour  is  made  and  sold. 


Electric  Light  and  Power  Industry 
Now  Among  Largest  in  Nation 
HE  public  utility  must  not  only  keep  pace  with 
the  development  of  the  country,  but  ahead  of  it. 
The  service  must  be  there  when  the  population  ar¬ 
rives.  In  order  that  this  may  be  accomplished  the 
utilities  necessarily  require  a  steady  life-preserving 
flow  of  new  capital. 

The  privately  owned  electric  light  and  power 
companies  will  contribute  substantially  to  the  pros¬ 
perity  of  the  Nation  during  the  current  year.  More 
than  $600,000,000  will  be  expended  by  them  for  ex¬ 
tensions  and  additions  to  meet  the  demand  for 
service. 

In  1880  the  population  of  Continental  United 
States  was  50,000,000.  In  1920  it  was  105,000,000, 
an  increase  of  117  per  cent.  The  entire  capital  in¬ 
vested  in  the  electric  light  and  power  industry  in 
1890  was  less  than  a  billion  .dollars.  Today  this  in¬ 
dustry  has  a  capitalization  of  over  $5,000,000,000, 
representing  an  increase  of  over  500  per  cent,  with 
annual  gross  earnings  of  $1,000,000,000.  The  secur¬ 
ities  of  this  vast  industry  are  held  by  1,750,000  of 
the  nation’s  citizens. 

The  total  value  of  the  extensions  and  additions 
planned  for  1923  for  privately  owned  companies  is 
estimated  at  $602,000,000.  This  figure  includes  cen¬ 
tral  generating  plants,  transmission  and  distributing 
systems,  and  is  approximately  86  per  cent  more  than 
was  spent  last  year,  and  $387,000,000,  or  about  180 
per  cent  more  than  was  spent  in  1921. 

Additional  equipment  to  generate  2,890,000  kw. 
will  be  installed,  of  which  68  per  cent  will  be  in  steam 
plants  and  32  per  cent  in  hydroelectric  stations. 

In  1923,  $209,000,000  will  be  spent  to  increase 
the  country’s  steam  plant  capacity.  This  is  more 
than  double  the  sum  similarly  spent  in  1922  and 
more  than  four  times  the  1921  figure. 
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California  is  entering  an  unprecedented  era  of  resolution  of  scorching  language,  telling  the  voters 
activity  in  development  of  its  water  resources,  ac-  of  Colorado  Springs  to  defeat  the  measure, 
cording  to  the  biennial  report  of  the  Division  of  There  does  not  seem  to  be  a  fifty-fifty  spirit  in 
Water  Rights  of  the  Department  the  matter — indeed,  an  absence  of  good  sportsman- 
Water  Division  of  Public  Works.  Applications  ship  is  noted.  “Kill  the  light  company  and  make  it 
Report  Reveals  received  to  date  indicate  inten-  suffer  for  the  sins  of  yesteryear”  seems  to  have  be- 
Interesting  Data  tions  to  irrigate  17,000,000  acres,  come  the  slogan.  Few  citizens  seem  to  be  introspect- 
nearly  three  times  the  acreage  ing  and  asking  themselves  if  the  proposition  is 
under  present  constructed  systems.  Future  power  economically  sound  and  fair  to  the  taxpayers.  And 
development  is  forecast  by  the  receipt  of  applications  because  the  city  refuses  to  offer  a  counter  proposi- 
for  the  development  of  a  total  of  9,350,000  theoret-  tion,  some  citizens  are  asking  if  there  might  be  an 
ical  horsepower  as  against  the  1,250,000  hp.  con-  underlying  or  ulterior  motive.  Those  are  the  people 
structed  at  present.  who  sense  the  possibility  of  the  city  operating  the 

Future  development  of  California  water  re-  hydro-generating  plant  near  Manitou,  which,  under 
sources  must  depend  largely  upon  storage  of  flood  the  terms  of  the  previous  franchise,  is  passed  to  the 
waters  as  present  projects  utilize  the  greater  part  city. 

of  the  low  flow  of  the  stream.  That  this  is  realized  An  irrigation  engineer  has  reported  ample  water 
is  indicated  by  the  fact  that  there  have  been  received  to  meet  all  requirements  at  the  plant  with  certain 
by  the  Division  of  Water  Rights  applications  for  the  improvements.  The  company  operates  a  steam  plant 
storage  of  100,000,000  acre-ft.,  which  is  fifty  times  and  claims  the  hydro  plant  and  water  supply  is  in- 
the  present  constructed  storage  capacity.  adequate.  Prominent  hydroelectric  engineers  have 

Every  phase  of  the  work  of  the  division  is  supported  the  latter  contention, 
described  in  the  report,  including  the  investigations  Because  of  the  belief  established  in  the  special 
of  the  super  irrigation  district  on  the  Kings  River  city  engineer’s  report  and  certain  alleged  inconsist- 
which  will  irrigate  1,000,000  acres  of  land.  The  im-  encies,  the  company  has  secured  the  services  of  Gen- 
portance  of  return  water  from  irrigation  is  discussed  eral  George  W.  Goethals  and  he  is  now  making  a 
in  detail,  the  report  showing  that  nearly  900  cu.  ft.  survey  of  the  Colorado  Springs  water  situation, 
per  second  returns  to  the  streams  of  the  San  Joaquin  it  is  generally  admitted  that  his  report  and  recom- 
Valley  during  the  summer  months.  mendations  will  carry  considerable  weight,  providing 

-  they  are  decisive,  because  of  his  unquestioned  ability 

With  no  complaint  on  service  or  rates,  with  the  com-  and  integrity. 

pany  meeting  all  requirements  for  a  renewed  fran-  The  electrical  industry  of  Colorado  and  espe- 
chise  submitted  or  countered  by  the  city  administra-  cially  the  utilities  are  much  interested  in  the  situa¬ 
tion,  the  Colorado  Springs  Light,  tion.  Assistance  is  being  given  to  the  company 
Colorado  Utility  Heat  &  Power  Company,  a  United  wherever  possible.  On  the  shoulders  of  0.  F.  Lackey, 
Threatened  With  Gas  &  Electric  subsidiary,  is  en-  vice-president,  and  J.  F.  Dostal,  general  manager, 
Public  Ownership  gaged  in  a  battle  for  its  life.  Its  and  president  of  the  Rocky  Mountain  Division  of  the 
franchise  for  supplying  power  N.E.L.A.,  has  been  placed  the  burden  of  preventing 
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A  certificate  for  the  construction  of  the  line  was 
issued  to  Arthur  Dunn  and  George  L.  Davis  of  San 
Francisco  in  July,  1921,  by  the  Interstate  Commerce 
Commission.  They  were  unable  to  finance  the  pro¬ 
ject  and  after  preliminary  surveys  were  made,  the 
matter  remained  at  a  standstill  until  recently,  when 
the  certificate  was  purchased  by  Mr.  Wolfle.  It  is 
expected  that  actual  construction  will  begin  early  in 
the  summer. 

The  town  of  Rogerson,  the  northern  terminus 
of  the  new  railroad,  is  the  southern  terminus  of  a 
branch  of  the  Oregon  Short  Line,  extending  from 
Minidoka,  Idaho,  where  it  connects  with  a  chain  of 
cities,  among  which  aie  Twin  Falls,  Hansen,  Buhl, 
and  several  others  of  considerable  size  and  impor¬ 
tance.  Wells,  the  southern  terminus,  is  a  point  in 
Nevada,  at  which  both  the  Southern  Pacific  and 
Western  Pacific  are  reached.  In  the  Interstate  Com¬ 
merce  Commission  docket,  the  findings  of  the  com- 


Such  displays,  whether  maintained  by  the  central 
station,  dealers  as  a  group  or  the  jobbers,  is  bound 
to  have  a  beneficial  effect  on  the  sale  of  appliances. 

Sales  of  electric  power  for  industrial  purposes  in  the 
seven  western  states  comprising  the  Twelfth  Fed¬ 
eral  Reserve  District  continue  approximately  20  per 
cent  greater  than  a  year  ago, 
Power  Sales  according  to  the  regular  monthly 

Show  Marked  report  of  the  Federal  Reserve 

Increase  Bank  for  that  district.  Avail¬ 

able  figures  for  Feb.,  1923,  re¬ 
ported  by  20  of  the  principal  power  companies,  show 
increases  in  sales  in  the  manufacturing,  mining, 
lumbering,  oil  producing  and  agricultural  industries, 
the  total  increase  as  compared  to  Feb.,  1922,  being 
21.7  per  cent.  Percentage  comparisons  of  sales  by 
certain  industries  and  by  sections  of  the  district  are 
presented  in  the  following  table: 


mission  state  that  the  line  in  question  will  “furnish 
a  more  direct  route  to  California  and  particularly  to 
the  markets  of  San  Francisco  and  bay  cities.  Access 
to  San  Francisco  is  greatly  desired  by  shippers  and 
travelers  in  southern  Idaho.  The  new  line  will 
shorten  by  311  miles  the  distance'  from  Twin  Falls 
to  San  Francisco  by  one  route  and  350  miles  by  the 
second  route,  and  the  inference  drawn  is  that  prod¬ 
ucts  now  being  shipped  east  will  be  diverted  to  the 
California  markets.” 

Conrad  Wolfle,  the  president  of  the  new  railroad, 
is  also  president  of  the  Riverside  mine,  and  the  pro¬ 
prietor  and  manager  of  the  new’  townsite  of  River¬ 
side.  He  was  formerly  a  mining  engineer  of  Spo¬ 
kane,  Wash.,  and  is  a  member  of  the  American  Min¬ 
ing  Congress  and  American  Institute  of  Mining 
Engin^rs. 


PerccnUce  Increase  February,  1*23,  curapured  with  February,  1*22 

ToUl 

Agricul-  Manu-  Industrial 

ture  Mining  faoturing  Sales 


47.3 

PaciAie  ‘Northw^Bt - 

60.6 

Intermountain. . 

79.4 

Twelfth  District. — . 

49.1 

.4  33.0  16.6 

.6  16.7  10.0 

.6  37.6  91.9 

.0  28.8  21.7 


The  large  increase  in  sales  to  agricultural  con¬ 
sumers  is  partly  the  result  of  the  needs  of  California 
farmers  for  power  to  operate  irrigation  systems 
during  the  recent  dry  spell  in  that  state,  which  com¬ 
menced  about  the  middle  of  February.  The  reported 
increase  in  sales  to  the  lumber  industry  of  the  Pacific 
Northwest,  which  is  not  shown  in  the  above  table, 
was  24.7  per  cent,  and  to  the  oil  producing  industry 
of  California,  24.0  per  cent. 

Figures  showing  the  number  of  industrial  con¬ 
sumers  and  industrial  sales  of  20  reporting  power 


The  Electric  Supply  Committee  of  the  City  of  Mel¬ 
bourne,  Australia,  will  attempt  to  boost  electric 
housekeeping  by  the  purchase  of  approximately 
$5,000  worth  of  foreign-made 
Australian  City  electric  cookers  and  other  do- 


companies  during  Feb.,  1923,  and  Feb.,  1922,  are 
shown  in  the  following  table.  It  is  noteworthy  that, 
whereas  the  number  of  industrial  consumers  in  the 
Intermountain  section  is  slightly  less  than  a  year 
ago,  their  current  purchases  of  electric  power  are 
approximately  double  the  figures  for  last  year. 


Will  Display  mestic  electric  appliances  which 
New  Appliances  will  be  displayed  in  the  town  hall. 

It  is  hoped  that  by  such  a  display 
the  use  of  current  will  be  considerably  increased. 
The  chief  present  electric  power  plants  in  Melbourne 
are  owned  and  operated  by  the  city.  Rates,  which 


Number  of 

Industrial  Consumers  Industrial  Sales  Kw-hr. 


Feb., 

Feb., 

Feb., 

Feb., 

1923 

1922 

1923 

1922 

California. . — 

66,919 

48,847 

163,910,223 

141,748,648 

Pacific  Northwest . 

14,333 

13,386 

63,807,406 

68,006,918 

Intermountain  States.. 

4,980 

6,427 

42,36»;847 

22,068,438 

Twelfth  District  . . 

76,232 

67,669 

270,077,436 

221,822,904 

are  now  comparatively  low  will,  it  is  expected,  be 
lowered  still  farther  as  the  result  of  the  completion 
of  a  new  generating  plant.  Electric  housekeeping  is 
already  popular  among  the  more  up-to-date  Mel¬ 
bournians,  and  the  Electric  Supply  Department  of 
the  city  government  believes  by  giving  the  public 
ocular  demonstration  of  the  operation  of  heating, 
cooking,  and  lighting  appliances,  it  will  make  their 
use  general.  ‘ 

The  Melbourne  town  hall  is  located  on  the  comer 
of  Collins," Melbourne’s  “Main  Street,”  .and  Swanson 
Street,  which  is  one  of  the  main  avenues  of  tramw’ay 
traffic. 


The  figures  in  the  T'ederal  Reserve  report  are 
borne  out  in  the  case  of  northern  California  by  data 
w’hich  have  been  compiled  by  W.  G.  Vincent,  Jr., 
vice-president  and  executive  engineer  of  the  Pacific 
Gas  &  Electric  Company.  The  figures  show  that 
during  the  past  month  4,240  new  consumers  w’ere 
added.  A  total  of  11,545  were  gained  during  Janu¬ 
ary,  February  and  March,  1923,  as  compared  with 
5,782  for  the  same  period  of  1922.  During  the  yeai- 
ending  March  31,  there  was  a  gain  in  connected 
power  load  of  34,342  hp.,  the  major  portion  of  which 
consisted  of  11,178  hp.  in  agi'icultural  motors  and 
21,739  hp.  in  manufacturing  power,  thus  indicat- 


The  step  taken  by  this  Australian  community  ing  a  healthy  gi*owth  in  both  the  agricultural  and 
is  one  that  might  w’ell  be  followed  in  American  cities,  industrial  centers. 
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arranged  with  respect  to  the 
power  line.  The  amount  of 
power  required  to  transmit  a 
given  distance  in  this  manner, 
under  normal  conditions,  when 
compared  to  “space”  radio,  was 
found  to  be  many  times  less. 
This  system  of  communication 
has  recently  been  quite  exten¬ 
sively  developed  by  the  General 
Electric  Company  and  others, 
and  offers  a  very  satisfactory 
means  of  auxiliary,  and  under 
certain  conditions,  general  com¬ 
munication. 

Since  most  of  the  “carrier 
current”  installations  have  been 
but  very  recently  installed,  not  a  great  deal  of  reliable  infor¬ 
mation  is  available  at  this  time  relative  to  their  actual  opera¬ 
tion  during  times  of  trouble  on  “carrier  line,”  such  as  to 
permit  any  very  definite  conclusions  being  drawn  as  to  the 
possible  ultimate  application  of  this  means  of  communication. 
Wire  Communication 

Communication  Troubles  on  Private  Wire  Lines: — 

1.  Communication  Troubles  Resulting  from  Storms,  Earth¬ 
quakes,  Etc. 

Inasmuch  as  it  is  impracticable  to  construct  communica¬ 
tion  lines  to  withstand  extreme  storm  conditions,  this  phase 
of  the  subject  will  not  be  discussed,  other  than  to  urge  a 
conservative  type  of  construction  in  all  cases. 

2.  Communication  Troubles  Resulting  from  Inductive  Inter¬ 
ference. 

Due  to  the  usual  extreme  proximity  of  the  private  wire 
communication  lines  to  the  power  transmission  lines  for  long 
distances,  often  severe  inductive  interference  troubles  are 
experienced  in  the  private  wire  communication  lines. 

Since  this  class  of  trouble,  during  normal  transmission 
line  operating  conditions,  can  be  greatly  reduced  and  often 
almost  eliminated  by  careful  <lesign,  particularly  as  regards 


The  common  agencies  of 
communication  now  being 
utilized  by  the  various 
power  companies  of  this  country 
are,  the  wire  telephone,  wire 
telegraph,  “space”  radio  tele¬ 
phone  and  telegraph,  and,  re¬ 
cently,  the  povver  transmission 
line  “carrier  current”  radio  tel¬ 
ephone  and  telegraph. 

There  is  no  doubt  but  what 
each  means  of  communication 
has  its  respective  application 
for  the  various  requirements  of 
the  poi^’er  companies,  and  it  is 

the  general  intent  of  this  report  wiiiaiai:iHiiiuiiiin;nuimiiiHimi;mi!mniiuiiiiMHiiiiiiuiMH<:iiuiiniiiuiiHniiiiiiui:iHHiiMKi:HiiuiiUHiiui  iwiiiii:uii:iMi:iumuiiii^ 

to  briefly  outline  what  applica¬ 
tion  some  of  the  member  companies  are  making  of  the  dif¬ 
ferent  methods;  mention  the  principal  advantages  and  disad¬ 
vantages  of  each  type,  and  then  express  a  few  conclusions. 

Since  the  wire  communication  systems  have  been  quite 
highly  perfected  for  some  time,  little  will  be  said  of  this 
system  other  than  to  discuss  some  of  the  common  troubles 
experienced  in  this  means  of  communication. 

Realizing  the  need  of  an  auxiliary  means  of  communi¬ 
cation  to  supplement  the  wire  system,  when  the  latter  is  in 
trouble  or  out  of  service,  many  of  the  power  companies  have 
turned  to  “radio”  to  serve  in  this  capacity.  Also,  some  of  the 
power  companies  have  been  utilizing  “space”  radio  for  gen¬ 
eral  communication  purposes  between  construction  camps  and 
headquarters  camps. 

During  the  period  that  power  companies  were  carrying 
on  experiments  with  “space”  radio,  it  was  discovered  that  a 
power  transmission  line  could  be  used  to  act  as  a  “carrier” 
for  the  high  frequency  energy  of  the  radio  transmitter,  pro¬ 
vided  the  transmitting  and  receiving  antennae  were  properly 


TN  the  accompanying  report  of  the  Sub- 
Committee  on  Communications  of  the 
Technical  Committee,  Pacific  Coast  Electrical 
Association,  three  types  of  communication 
used  by  western  power  companies  have  been 
studied.  Communication  troubles  on  wire 
communication  lines  are  discussed,  as  well  as 
the  development  of  **space**  radio  and  “car¬ 
rier  current**  radio  as  applied  to  power  com¬ 
pany  use. 


Sab-Committec  on  Communication: 

M.  L.  Baden  (chairman),  R.  S.  Daniels,  E.  A.  Crellin,  C.  F.  Benham, 
R.  C.  Denny,  H.  N.  Kalb,  R.  B.  Ashbrook,  J  O.  Case,  F.  M.  Pease, 
A.  B.  Vanderrook,  T.  J.  Johnson,  R.  A.  Hopkins. 
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proper  transposition  of  both  power  and  phone  lines,  some  of 
the  experiences  of  member  companies  have  been  solicited  and 
briefly  summarized,  as  follows: 

'  (a)  Proper  tranaposition  of  both  power  and  communication  circuits 

of  utmost  importance. 

(b)  Use  of  copper  conductor  is  urged  for  all  communication  lines, 
particularly  for  lone  ones. 

(c)  Over  insulation  of  line  very  desirable. 

**Spaoe’*  Radio  Communication 

As  Applied  to  Power  Company  Requirements 

Communication  by  means  of  “space"  radio  is  being 
utilized  by  several  of  the  western  power  companies,  among 
them  being  the  San  Joaquin  Light  &  Power  Corporation  and 
the  Southern  California  Edison  Company. 

The  San  Joaquin  Light  &  Power  Corporation*  recently 
made  very  satisfactory  use  of  two  spark-type  “space”  radio 
stations  for  communication  between  Uieir  main  office  at 
Fresno  and  a  hydroelectric  plant  under  construction  at  the 
mouth  of  Kem  River  canyon,  a  distance  of  120  miles. 

More  recently  Mr.  Denny,  operating  engineer  of  this 
corporation,  has  been  devoting  his  spare  time  to  the  construc¬ 
tion  and  testing  out  of  an  inexpensive  radio-phone  transmit¬ 
ter  of  somewhat  special  design,  such  as  to  meet  the  require¬ 
ments  for  power  companies’  service.  A  description  by  R.  C. 
Denny  of  this  transmitter,  as  well  as  the  San  Joaquin  Light 
&  Power  Corporation’s  experience  with  the  radiophone,  fol¬ 
lows:* 

Cognizant  of  the  need  of  an  emergency  means  of  com¬ 
munication  to  carry  on  system  dispatching  during  periods 
when  the  telephone  lines  were  disabled,  the  San  Joaquin 
Light  &  Power  Corporation  of  Fresno,  California,  in  the  fall 
of  1921  undertook  the  development  of  a  practical  radiophone. 
The  chief  requirement  in  such  an  instrument  was  that  of 
consistent  operation  day  or  night  over  a  maximum  radius 
of  136  miles  from  the  dispatcher’s  office  at  Fresno  in  a 
southwesterly  direction.  The  distance  requirements  in  other 
directions  were  approximately  half  as  great.  Owing  to  the 
fact  that  these  shorter  distances  were  over  a  mountainous 
country  into  deep  canyons  the  requirements  were  nevertheless 
quite  severe. 

The  fact  that  transmission  was  desired  in  all  directions 
out  from  the  operating  center  of  the  system  rather  eliminated 
from  consideration  the  “wired  wireless”  or  “carrier  current” 
system  due  to  its  limitations.  Moreover,  the  failure  of  com¬ 
munication  is  in  the  majority  of  cases  incidental  or  secondary 
to  failures  of  the  transmission  lines,  which  would  render  the 
•  “carrier”  system  useless  in  case  either  telephone  lines  or 
transmission  lines  were  used  for  the  purpose,  and  just  at  the 
time  it  was  most  needed. 

Obviously,  then,  to  be  practical  under  the  most  adverse 
conditions,  emergency  communication  must  be  entirely  sepa¬ 
rate  and  independent  of  the  lines.  Manifestly  it  is  only 
adverse  conditions  constituting  emergencies,  that  really  jus¬ 
tify  any  system  of  radio,  as  fully  95  per  cent  of  the  time  the 
line  telephone  system  functions  properly  and  is  entirely  ade¬ 
quate.  Therefore,  in  view  of  the  notorious  inefficiency  of 
radio  transmission,  it  would  seem  inadvisable  to  use  any  form 
of  radio  where  the  telephone  would  suffice,  except  of  course 
for  emergencies. 

This  is  true  particularly  in  the  case  where  radio  is 
applied  to  systems  whei'e  telephone  lines  already  exist  and 
where  they  are  strung  beneath  the  transmission  lines.  It  is 
admittedly  a  fact  that  on  new  projects  where  long  transmis¬ 
sion  lines  are  to  be  built,  that  the  “carrier  current”  phone 
system  may  be  used  for  routine  work,  over  the  transmission 
conductors  in  lieu  of  building  separate  telephone  lines  and 
a  saving  is  thus  effected,  providing  the  initial  cost  of  the 
carrier  current  apparatus  is  kept  within  reason.  Unless  the 
transmission  lines  are  provided  in  duplicate  it  is  rather 

•See  article  by  R.  C.  Denny,  Journal  of  Electricity  and  Western 
Industry,  Nov.  1,  1922.  Also  Electrical  World,  Aug.  6,  1921. 


doubtful  if  the  carrier  system  would  suffice  in  the  case  of 
line  failures  where  one  or  several  spans  were  down,  tangled 
up  and  grrounded. 

It  is  doubtful  if  the  “carrier  current”  system  will  be  of 
any  great  value  in  emergfencies.  Apparently,  each  of  the 
two  systems  of  communication  has  its  own  field;  the  radio¬ 
phone,  where  an  extensive  interconnected  transmission  net¬ 
work  of  one,  two  or  three  voltages  is  to  be  talked  over  in  any 
or  all  directions,  and  the  “carrier  current”  scheme  for  talking 
over  especially  long  and  important  transmission  lines  where 
communication  is  desired  only  at  the  terminals  thereof.  In 
fact,  several  companies  are  adapting  the  “carrier  current” 
system  to  certain  more  important  stretches  of  their  trans¬ 
mission  system  because  of  the  Government  radio  regrulations, 
which  are  rather  inclined  to  handicap  the  use  of  the  radio¬ 
phone  by  private  corporations,  even  for  emergency  operation. 
Whether  it  will  prove  entirely  successful  with  them  in  emer¬ 
gencies  is  yet  to  be  demonstrated. 

Another  requirement  to  be  met  in  the  development  of 
a  practical  radiophone  for  emergency  use,  was  that  it  should 
not  cost  more  than  was  commensurate  with  successful  and 
consistent  operation.  Another  was  that  it  should  be  simple 
in  operation  and  adjustments  and  of  low  maintenance  ex¬ 
pense.  With  these  and  the  distance  requirements  in  mind  the 
writer  set  about  the  development  of  such  a  radio  telephone 
set.  At  that  time,  and  with  only  the  experiences  of  two 
other  radio  telephone  installations  to  be  judged  from,  it  was 
decided  that  a  set  of  50  watts  output  rating,  if  that  output 
be  properly  modulated,  would  meet  the  distance  requirements. 
Advice  from  several  of  the  large  manufacturers  that  at  least 
250  watts  would  be  required,  and  that  1,000  watts  was  rec¬ 
ommended,  did  not  affect  the  original  decision. 

From  the  outset  it  was  decided  to  eliminate  the  one 
item  of  greatest  expense  commonly  used  in  such  setsj  that 
being  the  motor-generator  set  for  the  production  of  high 
voltage  direct  current.  Experiments  with  an  electrolytic 
rectifier  proved  conclusively  that  alternating  current  could 
be  used,  if  the  resultant  pulsating  direct  current  could  be 
sufficiently  filtered  or  smoothed  out  to  minimize,  if  not  elim¬ 
inate,  the  fundamental  hum.  It  was  soon  demonstrated  that 
the  chemical  device  for  rectification  was  inadequate  for  con¬ 
stant  use  on  currents  even  as  low  as  300  milliamperes  at  1,000 
volts,  due  to  overheating.  Besides  being  very  inefficient  it 
was  cumbersome  and  mussy,  which  rather  precluded  its  use 
in  a  compact  and  finished  set.  Having  served  the  very  useful 
purpose  of  demonstrating  the  possibilities  of  rectified  a.c., 
it  was  discarded  in  favor  of  vacuum  tube  rectifiers. 

It  was  also  very  desirable  to  use  alternating  current 
for  heating  the  filaments  of  the  various  vacuum  tubes  to  be 
used  in  the  set.  Besides  being  more  economical  than  storage 
batteries,  much  more  simple  than  low  voltage  generators,  and 
more  easily  regiilated,  it  actually  results  in  a  longer  filament 
life  as  the  emission  is  more  even  from  all  parts  of  the  fila¬ 
ment.  In  actual  service  it  was  found  very  feasible  to  use  a.c. 
for  this  purpose  if  certain  precautions  were  taken,  that  is, 
to  bring  out  the  center  tap  of  the  transformer  winding  for 
connection  with  the  negative  high  voltage  lead  which  forms 
the  negfative  or  common  connection  for  the  entire  set.  One 
microfarad  telephone  condenser  should  be  bridged  across 
from  this  center  tap  to  each  end  of  the  binding,  these 
to  serve  as  a  low  impedance  path  or  bypass  for  the  high 
frequency  currents  from  the  oscillator  tube.  Ordinary  poten¬ 
tial  transformers  were  rebuilt  or  remodeled  for  the  purposes 
of  filament  heating  and  high  voltage  for  the  rectifier.  These, 
too,  proved  to  be  inadequate  due  to  overheating  when  used 
continuously,  but  served  the  purpose  of  permitting  the  ex¬ 
perimentation  to  be  carried  on  while  properly  designed  appa¬ 
ratus  of  adequate  capacity  was  being  developed  by  radio 
manufacturers. 
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One  thing  that  became  apparent  in  the  early  stages  of 
the  experiments  was  that  of  the  necessity  for  low  antenna 
resistance.  An  aerial  and  ground  system  that  had  been  per¬ 
fectly  satisfactory  for  the  spark  system  of  radio  telegraphy, 
employing  spark  frequencies  on  the  order  of  1,000  per  second, 
would  not  serve  at  all  for  the  high  frequencies  of  the  radio¬ 
phone  carrier  wave  which  was  something  over  833,000  cycles 
at  the  particular  wave  length  at  which  the  experiments  were 
carried  on.  Accordingly,  a  counter  capacity  antenna  or  coun¬ 
terpoise  was  designed  having  the  same  physical  dimensions 
as  the  antenna  and  erected  directly  beneath  the  antenna  and 
parallel  to  it  at  a  distance  of  40  ft.,  this  being  influenced  by 
local  conditions.  Every  precaution  was  taken  to  keep  the 
ohmic  resistance  as  low  as  possible,  stranded  copper  conduc¬ 
tors  being  used,  heavy  leads  employed  and  all  joints  soldered. 
A  marked  increase  in  radiation  was  the  result,  practically 
3^  times  the  former  current.  It  was  found  possible  to  fur¬ 
ther  increase  the  radiation  by  connecting  the  gn^und  lead  to 
a  certain  point  on  the  inductance  coil,  so  that  with  the  com¬ 
bination  of  counterpoise  and  gnH>und  connection,  the  radiation 
was  four  times  that  obtained  with  g^round  alone. 

In  order  to  bring  in  reports  from  all  directions  on  the 
operations  during  the  experimental  development  of  the  radio¬ 
phone  it  was  necessary  to  do  a  certain  amount  of  broadcast¬ 
ing.  Another  and  fully  important  reason  for  broadcasting 
was  that  of  stimulating  an  interest  in  radio  among  the  power 
house  and  substation  employees  about  the  system.  It  was 
considered  that  such  interest  was  vitally  important  to  the 
successful  future  operation  of  an  emergency  radiophone  serv¬ 
ice.  This  was  done  vmder  an  experimental  license  until  a 
ruling  of  the  Department  of  Commerce  necessitated  taking 
out  a  special  broadcasting  license  for  the  purpose.  It  was 
thus  that  the  corporation’s  broadcasting  station  KMJ  came 
into  existence,  but  with  the  idea  of  broadcasting  station 
secondary  to  the  development  of  the  set  for  use  in  emergfency 
communication. 

After  many  months  of  delay  occasioned  by  the  inability 
to  get  satisfactory  tubes  and  apparatus,  hardly  any  of  which 
were  more  than  out  of  the  experimental  stage  and  on  a  pro¬ 
duction  basis,  a  complete  set  of  standard  parts  was  evolved. 
A  satisfactory  filter  system  had  in  this  time  been  developed, 
utilizing  the  primary  winding  of  a  1-kw.,  2,300-volt  distribu¬ 
tion  transformer  as  a  choke,  the  two  coils  each  in  series  with 
one  side  of  the  rectified  high  voltage  supply.  Three  one- 
microfarad  condensers  insulated  for  1,760  volts  were  shunted 
across  this  circuit  on  the  power  side  and  one  on  the  radio 
side.  A  special  but  standard  transformer  of  760  watts  rating 
was  used  for  the  one  source  of  power.  This  transformer  has 
one  primary  winding  with  taps  for  operation  on  from  102.5 
to  116  volts,  and  three  secondary  windings,  two  of  which  gpve 
10.5  volts  for  filament  heating  and  one  3,000  volts  for  the 
rectifier  tubes.  Each  of  these  secondary  windings  has  its 
center  tap  brought  out,  which  connection  is  absolutely  essen¬ 
tial.  It  was  foimd  in  actual  practice  that  this  transformer, 
which  is  of  the  dry  type,  when  operating  continuously  at  just 
full  load  for  an  hour  at  a  time  became  dangerously  hot.  For 
this  reason  it  was  necessary  to  rearrange  the  terminal  con¬ 
nections,  solder  on  long  leads  and  saw  out  sections  of  the 
end  shells  to  prepare  the  transformer  for  operation  under  oil. 
It  was  put  into  a  1-kw.  distribution  transformer  case,  sub¬ 
merged  in  oil,  and  the  operation  since  has  been  entirely  satis¬ 
factory.  Owing  to  the  primary  voltage  sometimes  going 
above  the  transformer  voltage  rating,  a  40-ohm  rheostat  was 
provided  in  the  primary  circuit.  Power  for  the  set  is  sup¬ 
plied  from  the  115-volt  lighting  circuit  of  60  cycles  frequency. 
Entering  the  set  through  a  fused  knife  switch  it  passes 
through  a  flush-type  lock  switch  to  the  main  power  bus  and 
thence  to  the  bracket  lamps  and  a.c.  voltmeter.  This  meter 
indicates  which  voltage  tap  to  work  on.  so  the  tap  selector 


switch  is  moved  to  the  proper  point  and  with  the  primary 
resistance  all  in  the  flush  push  switch  is  snapped  on.  The 
primary  resistance  is  then  cut  out  gradually  and  the  set 
brought  up  to  normal  operation. 

Power  tubes  of  60  watts  output  rating  are  used,  one  as 
an  oscillator  and  the  other  as  the  modulator.  The  constant 
current  system  of  modulation  is  used  in  connection  with  a 
6-watt  speech  amplifier.  A  special  reactor  of  300  milliam- 
peres  capacity  being  used  in  the  main  positive  lead  to  the 
plates.  The  power  tubes  require  at  least  1,000  volts  on  the 
plates  while  the  si)eech  amplifier  tube  requires  350. 

A  resistance  of  15,000  ohms  having  a  continuous  carry¬ 
ing  capacity  of  at  least  50  milliamperes  was  found  necessary 
to  reduce  the  voltage  to  the  proper  value.  This  resistance 
was  composed  of  three  standard  6,000-ohm  resistors.  A  d.c. 
voltmeter  is  provided  which  by  means  of  a  two-pole,  double¬ 
throw  switch  may  be  thrown  on  power  tube  plate  circuit  or 
upon  that  of  the  amplifier  tube.  The  rectifier  tubes  have  an 
output  rating  of  150  watts  each  and  the  two  carry  a  load  of 
300  milliamperes  at  1,300  volts  without  undue  heating.  Two 


Wiring  diagram  of  th«  radio  apparatus  of  the  San  Joaquin 
Light  &  Power  Corporation 

standard  rheostats  of  15  amperes  continuous  carrying  capac¬ 
ity  are  provided,  one  for  each  set  of  tubes  that  operate  in 
multiple.  An  additional  rheostat  is  provided  for  the  modu¬ 
lator  tube  which  sometimes  requires  a  slightly  different 
adjustment  than  the  oscillator.  A  separate  rheostat  is  pro¬ 
vided  for  the  speech  amplifier  tube  which  requires  consid¬ 
erably  lower  voltage  for  its  filament.  The  constant  potential 
method  of  filament  control  is  used  rather  than  maintaining 
the  constant  rated  current  throughout  the  life  of  tiie  tube. 
It  is  found  that  this  method  greatly  prolong^s  the  life  of  a 
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tube,  as  the  current  is  automatically  reduced  as  the  filament  Operating  at  normal 

resistance  increases  due  to  disintegration.  An  a.c.  voltmeter  flat  top  T-type  antenna  75  f 
is  provided  for  this  purpose  which  by  means  of  a  two-pole,  counterpoise  of  similar  din 

three-way  switch  may  be  throwm  upon  either  the  rectifier  tube  radiation  of  4  ampheres  at  ; 
bus  or  the  power  tube  bus  or  onto  the  speech  amplifier  tube  a  radio  frequency  amnieter  i 
and  the  voltage  adjusted  by  means  of  the  respective  rheostats,  ulation,  effected  by  speakii 
The  plate  current  of  the  oscillator  and  modulator  tubes  and  mitter  produces  from  tw'o-t< 
the  speech  amplifier  tubes  are  indicated  separately  by  mil-  the  radiation.  This  is  kno\ 
liammeters  and  collectively  by  one  meter  which  gives  the  and  it  is  upon  this  that  th< 
total  load  on  the  rectifier  tubes.  to  a  large  extent.  It  is  poi 

In  the  oscillatory  circuit  are  utilized  two  standard  modulation  but  hardly  wdtl 
inductance  coils  of  25  turns  each,  two  fixed-capacity  3,000-  marize  the  results  obtained 
volt  mica  condensers  of  .002  mfd.  each,  one  variable  mercury  of  reports  on  overland  rece 
mica  condenser  of  .0012  mfd.  insulated  for  4,000  volts,  and  same,  2%  were  over  2500  n 
one  5,000-ohm  resistor  which  is  used  as  a  grid  leak  on  the  2,500  and  2,000  miles,  2%  b 
oscillator  tube.  One  of  the  inductances  is  to  be  used  as  a  between  1,500  and  1,000  mi! 
loading  coil  for  long  wave  work,  while  the  variable  condenser  miles  and  37%  within  500 
is  for  short  wave  work,  either  of  which  may  be  introduced  pronounced  modulation  exce 
into  the  counterpoise  lead  by  the  proper  operation  of  a  two-  son  at  a  distance  of  700 
pole  durable  throw  switch.  Another  two-pole,  double  throw  secutive  concerts  which  rath 
switch  is  provided  which  is  used  to  either  connect  the  antenna  On  several  occasions  conve: 
and  counterpoise  to  the  active  inductance  or  to  ground  them  voice  with  Portland,  Oregoi 
both.  Small  choke  coils  of  1-henry  reactance  at  audio  fre-  one  occasion  with  Denver, 
quencies  are  inserted  in  the  grid  circuit  of  the  modulator  tube  conversation  being  overhea 
and  the  plate  circuit  of  the  speech  amplifier  to  prevent  the  Dayton,  Ohio,  2,012  miles 
dissipation  of  the  audio  frequency  impulses  and  practically  thing  about  this  record  was 
forcing  the  effect  of  the  speech  amplifier  upon  the  grid  of  regenerative  detector  set  \ 
the  modulator  tube.  A  radio  frequency  choke  coil  is  inserted  records  were  practically  a 
in  the  plate  lead  of  the  oscillator  tube  to  prevent  the  high  and  subject  to  interference 
frequency  output  of  that  tube  getting  back  into  the  other  cir-  broadcasting  at  the  same 
cuits.  The  output  or  plate  circuit  of  the  speech  amplifier  length.  Therefore,  it  is 
tube  is  capacitively  coupled  to  the  grid  of  the  modulator  by  higher  wave  lengths,  whici 
means  of  a  ^-mfd,  1750-volt  condenser.  Negative  potential  operation  as  limited  comi 
for  the  grids  of  the  two  tubes  is  supplied  by  small  dry  bat-  practically  no  interference 
teries,  the  values  approximating  30  volts.  sistent  results. 

A  three-winding  modulation  transformer  is  used,  the  These  records  might 

secondary  of  which  connects  with  the  grid  of  the  speech  am-  pow'er  than  necessaiy  was 
plifier  tube.  The  primary  winding  connects  with  a  receptacle  system  in  question.  Possi 
on  the  panel  for  external  connection  to  the  speech  input  cir-  power  tube  has  an  output 
cuit.  The  tertiary  or  third  winding  also  connects  to  a  re-  obviously  not  enough.  O] 
ceptacle  so  that  the  input  may  be  monitored  by  plugging  a  crease  the  output  rating  ol 
telephone  receiver  in  on  it.  The  microphone  system  which  is  tory  without  a  complicatioi 
external  to  the  transmitting  set  proper,  consists  of  an  indue-  mediately  runs  into  an  exp< 
tion  coil  with  center  tap  of  primary  winding  brought  out  for  sidered  inadvisable  to  exp 
connection  with  differential  transmitter  which  is  a  hand  set  tube;  also  it  was  felt  that 
used  for  announcing.  The  other  transmitter  is  an  especially  months  such  capacity  was 
.sensitive  device  used  for  picking  up  vocal  and  instrumental  While  it  was  not  the 

music  rendered  in  the  studio.  A  four  point  double  throw  tel-  tion  should  be  within  the  s 
ephone  key  s»*ch  serves  to  throw  from  one  transmitter  to  ,hat  in  his 

the  other,  while  the  one  battery  and  rheostat  are  used  for  ..  - 

both  transmitters,  the  rheostat  to  control  the  volume. 

c.  1  .f  ai  ,  .  .  .  .  ceiving  end;  but  after  all  t 

bo  much  for  the  detail  description  of  the  set,  which  may  ,  , .  , 

be  followed  through  with  the  aid  of  the  wiring  diagram  pre-  ^  ^  opera  ing  personne  . 
sented  herewith.  The  set  was  designed  by  the  writer  and  merely  the  Cor] 

built  up  switchboard  style  in  the  shops  of  the  Corporation  as  general  is  serving  to  ac 

illustrated  in  accompanying  front  and  interior  photographs.  sets,  getting  him  accus 
The  fact  that  the  set  is  principally  used  for  broadcasting  does  adjustments  of  the  instru 
not  mean  that  it  contains  any  special  features  except  the  made  about  the  San  Joaqi 
pickup  transmitter  which  does  not  materially  add  to  the  cost  the  success  of  ordinary  re 
of  the  set.  In  fact,  built  of  standard  parts  as  it  is,  there  is  stages  of  audio  frequency 
no  reason  w’hy  the  set  can  not  be  duplicated  by  any  of  the  door  antennae;  however,  b< 
power  companies  having  even  meager  shop  facilities,  at  a  phone  can  be  any  comple 
total  cost  of  $750.  It  may  be  built  for  less  but  hardly  in  resort  to  loop  reception  i 
such  compact  shape.  It  would  be  inadvisable  to  reduce  the  This  will  permit  stations 
cost  by  eliminating  any  of  the  meters  as  they  are  very  essen-  and  w’hile  transmitting,  : 
tial  to  the  proper  adjustment  of  various  circuits.  Needless  without  interference  frorr 
to  say,  the  set  may  be  used  for  carrier  wave  transmission  the  next  problem  to  be  i 
just  as  well  as  for  radio,  with  certain  additional  apparatus  learned  about  radio  fret 
for  transferring  the  output  to  the  lines.  receiving  set  including  loi 


Experimental  tranamitter  of  the  Southern  Cali¬ 
fornia  Edison  Company. 


Radio  transmitter  used  by  the  San  Joaquin  Ligrbt 
h  Power  Corimration. 


Protection  and  reiay  rack  in  the  Communication 
BuiidinK  of  the  Southern  Caiifornia  Edison  Co. 


over  $250,  making  a  total  investment  of  perhaps  $1000  for  a 
complete  two-way^  radio  station. 

The  Southern  California  Edison  Company  now  has 
eight  continuous'  wave  radio  stations  in  operation,  three  of 
which  have  been  in  use  almost  continuously  since  Dec.  1, 
1920.*  An  outline  description  of  these  stations  by  R.  B. 
Ashbrook  follows: — 

*‘Space”  Radio  Communication 

of  the  Southern  California  Edison  Company 

This  company  has  at  present  eight  radio  telegn*£tph  sta¬ 
tions  in  operation,  five  of  which  are  equipped  for  radiophone 
service. 

The  uses  of  radio  communication  are  at  present  confined 
to  construction  camps  only,  although  experiments  are  under* 
way  to  determine  feasibility  for  operation. 

The  antenna  equipment  differs  somewhat  in  each  instal¬ 
lation.  They  are  usually  flat  top  6-wires,  spaced  4  ft.  in 
each  case,  the  length  from  120  ft.  to  200  ft.,  depending  upon 
whether  inverted  “L”  or  “T”  type.  In  mountainous  country 
w’e  utilize  the  trees  as  means  of  support. 

The  counterpoise  is  used  where  it  is  difficult  to  obtain 
a  satisfactory  ground. 

The  average  cost  for  each  antenna  and  counterpoise  for 
our  low  wave  sets  (527  meters)  is  approximately  $500.  For 
the  1,650-meter  stations  the  cost  would  be  about  $800,  but 
at  present  we  obtain  the  longer  wave  lengfth  by  loading  the 
antenna.  The  stations  in  the  vicinity  of  Los  Angeles  are  op¬ 
erating  on  1,650  meters  and  are  of  ample  power  and  can 
sacrifice  the  loss  of  power  in  loading  without  affecting  the 
operation.  The  wave  length  of  1,650  meters  for  this  section 
was  occasioned  by  4he  great  number  of  stations  in  this  vicinity 
operating  on  the  lower  waves. 

All  transmitters  are  of  the  vacuum  tube  type,  some  of 
which  are  equipped  with  phone  but  C.W.  telegraph  is  being 
used  exclusively. 

*Electrical  World.  Aus.  6,  1921. 


The  transmitters  were  purchased  from  the  DeForest 
Radio  Tel.  &  Tel.  Co.  in  1920,  for  $1,500,  and  are  rated  at 
H-kw.  input.^  They  are  equipped  with  two  60-watt  vacuum 
tubes  which  deliver  6  to  7  ^p.  in  the  antenna  at  527  meters. 

The  receiving  apparatus  is  of  the  regenerative  type, 
with  two  stages  of  audio  frequency  amplification.  Our  inten¬ 
tion  is  to  obtain  ample  power  at  the  transmitter  to  require 
the  use  of  a  detector  tube  only,  but  in  some  sections  of  moun¬ 
tainous  country  the  cost  of  a  transmitter  to  give  this  result 
is  almost  prohibitive.' 

The  receiving  sets  were  also  purchased  from  DeForest 
Tel.  &  Tel.  Co.  at  a  cost  of  approximately  $200  and  are  of 
the  honeycomb  coil  type. 

The  geographic  conditions  affecting  operation  in  rugged 
mountainous  country  are  very  marked.  We  experience  con¬ 
siderable  difficulty  in  transmitting  16  miles,  especially  at 
night,  although  our  sig^nals  are  reported  of  ample  strength  to 
be  copied  on  a  typewriter  in  New  York  State  and  the  Hawai¬ 
ian  Islands.  We  expect  to  experiment  this  coming  summer 
to  determine  an  optimum  wave  length  which  will  minimize 
the  reflection  loss  and  consequently  reduce  the  difficulties  we 
are  now  experiencing. 

The  results  obtained  from  our  permanent  installations 
have  been  most  gratifying  in  every  respect. 

Our  experience  wdth  radio  communication  has  been  con¬ 
fined  to  construction  w'ork  only  and  for  this  class  of  work 
the  telegraph  has  proven  more  satisfactory  as  numerals  are 
difficult  to  transmit  by  phone  and  if  not  written  are  apt  to 
be  forgotten  or  misunderstood.  As  the  majority  of  construc¬ 
tion  communication  refers  to  material  being  ordered,  traced, 
requisition  numbers,  etc.,  telegraphy  with  its  w’ritten  mes¬ 
sage  is  preferable. 

By  employing  first-class  operators  we  are  not  only  able 
to  handle  a  great  volume  of  business  but  to  insure  accuracy. 

The  “space”  radio  telephone  or  “carrier  current”  tele¬ 
phone  will  undoubtedly  prove  more  satisfactory  than  the 
telegraph  for  dispatching  and  operating  purposes. 
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*‘CaiTier  Current”  Communication 

As  Applied  to  Power  Transmissimi  Lines 

During  the  last  few  years  considerable  research  work 
has  been  carried  out  by  several  of  the  power  companies  and 
electrical  manufacturers  in  connection  with  the  application 
of  “carrier  current”  radio  to  power  transmission  lines.  These 
investigations  have  brought  out  some  very  interesting  fea¬ 
tures  of  this  means  of  communication,  which  are  treated 
briefly  in  the  following  data: 

The  Great  Western  Power  Company  is  now  making  use 
of  a  “carrier  current”  system  in  its  Oakland-Big  Bend  trans¬ 
mission  line,  a  brief  description  of  which  follows  by  C.  F. 
Benham: — 

“Directed  Radio”  Telephone  Communication  System: — 
Telephony  has  been  adopted  as  the  simplest  to  operate — and 
of  sufficient  reliability. 

The  system  is  in  use  primarily  as  a  regular  means  of 
communication  between  the  dispatching  organization  and  the 
generating  stations,  with  an  early  extension  planned  to  in¬ 
clude  the  principal  transmission  substations. 


the  first  two  towers  of  the  166-kv.  line  and  directly  \mder  the 
line  conductors.  A  tap  from  about  the  center  is  brought 
down  to  the  power  house,  which  is  directly  below.  The  dis¬ 
tance  is  about  900  ft.  here,  as  at  Big  Bend.  No  counterpoise 
is  used — the  direct  ground  being  satisfactory. 

Various  wave  lengfths  have  been  used  successfully,  but 
the  best  results  are  being  obtained  at  present  between  5,000 
and  6,000  meters. 

Transmitting  Equipment: — The  vacuum  tube  system  Is 
used  for  telephone.  Small  power  tubes  (60- watt)  have  been 
used  with  fair  success — but  in  order  to  have  a  system  that 
would  “pimch  through”  severe  interference  we  have  adopted 
250-watt  tubes  as  our  standard,  using  one  or  in  some  cases 
two  for  the  oscillator  with  a  260-watt  modulator  tube  and  a 
60-watt  tube  for  voice  amplification. 

A  double  unit  motor-grenerator  set  provides  2,000  volts 
for  the  plate  circuit  of  the  oscillator  tubes  and  1,000  volts 
on  the  modulator  tube.  A  48-volt  dry  battery  is  used  for  the 
voice  amplifier  tube. 

Filaments  are  lighted  by  a.c.  from  liie  regular  supply 


OperatinK  room  at  Camp  61  of  the  Southern  California  Edison  Company  hi^h  up  In  the  Sierra  Nevadas  (left)  and  transmitter  and  receiver  at  the 

■ante  camp  (right). 


Incidentally,  the  system  will  probably  be  in  considerable 
use  as  a  means  of  communication  between  the  construction 
force  on  an  imminent  generating  plant  extension  and  the 
general  office — with  one  ordinary  wire  telephone  link  between 
the  dispatcher’s  office  and  the  general  office. 

Coupling  System: — The  transmission  system  consists  of 
one  double  circuit  lOO-kv.  line  and  one  single  circuit  165-kv. 
line  paralleling  each  other  on  the  same  right-of-way  over  the 
greater  part  of  the  distance  from  the  terminal  substation  at 
Oakland  to  the  nearest  generating  plant  (Big  Bend),  some 
150  miles,  with  a  40-mile  extension  of  the  165-kv.  line  from 
Big  Bend  to  the  more  remote  plant  at  Caribou. 

For  coupling  we  have  employed  an  antenna  strung  on 
the  line  towers,  using  a  somewhat  different  placing  at  the 
various  stations,  depending  on  the  topography.  At  the  ter¬ 
minal  station  we  have  spanned  between  the  substation  and 
the  last  two  towers  of  the  100-kv.  line — a  distance  of  about 
1,800  ft. — with  the  antenna  in  the  plane  of  the  center  con¬ 
ductors.  At  Big  Bend  the  same  general  scheme  is  followed 
except  that  a  short  span  of  the  165-kv.  line  is  paralleled  as 
welL  At  CJaribou  a  span  is  strung  across  the  canyon  between 


or  from  a  d.c.  motor-driven  set  in  emergfencies.  The  Ac.  is 
obtained  from  the  station  switchboard  control  batteries,  which 
also  drive  the  motor  of  the  main  2,000-volt  sets  and  hence 
the  conununication  system  is  not  affected  by  operating  trou¬ 
bles. 

Receiving  Equipment: — A  standard  regenerative  type 
receiving  set  is  used  with  ordinarily  two  stages  of  audio  fre¬ 
quency  amplification.  A  loud  speaker  is  multiplied  with  the 
usual  head  phones,  and  with  the  receiving  set  always  cut  in, 
serves  also  as  a  sigfnaling  system.  Since  there  is  always  an 
operator  on  hand  no  other  system  has  been  found  necessary; 
though  if  there  is  no  immediate  response  to  a  call  a  code  sig¬ 
nal  of  considerable  volume  can  be  griven  by  means  of  a  micro¬ 
phone  transmitter  held  in  front  of  the  loud  speaker — con¬ 
nected  in  the  circuit  and  producing  the  well  known  howling 
effect  one  gets  by  placing  the  receiver  of  the  ordinary  phone 
against  the  transmitter. 

The  same  antenna  is  used  for  sending  and  receiving 
with  a  magnetically  operated  throw  over  sudtch. 

ConditiiMis  Affecting  Operation: — Tests  have  been  made 
with  both  of  the  100-kv.  circmts  open  at  Big  Bend  and  at 
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Sacramento,  which  is  about  half  way  between  Big  Bend  and 
Oakland.  Also  these  circuits  were  grounded  at  several  points. 
Further  tests  have  been  made  with  various  sections  of  the 
lines  cut  out  and  grounded,  but  on  no  occasion  as  yet  with  all 
circuits  open  simultaneously.  In  general,  opening  any  of  the 
lines  weakens  the  transmission,  but  not  beyond  audibility. 

No  combinations  with  transformers  in  series  have  yet 
been  tried. 

Grounds  on  the  transmission  system  conductors  and  in 
some  cases  on  the  primary  distribution  system  feeders,  cause 
some  interference  and  the  radio  has  turned  out  to  be  a  good 
“trouble  shooter”  in  consequence — as  it  indicates  trouble 
before  it  shows  up  in  any  other  way  on  our  delta  system. 
Serious  grounds  are  quickly  eliminated  and  cause  no  extended 
interference. 

But  slight  atmospheric  interference  is  experienced  and 
only  on  a  very  few  occasions  has  it  been  serious. 

Interference  from  other  stations  is  very  rare — though 
an  occasional  high  power  telegraph  station  is  picked  up.  With 
the  particular  wave  length  chosen  and  the  sharp  tuning  pos¬ 
sible  with  the  receiving  sets  we  use,  we  have  been  able  to 
eliminate  this. 

No  60-cycle  interference  is  experienced  whatever. 

The  results  have  been  very  satisfactory  and  the  system 
is  used  reg^ularly  in  place  of  the. private  wire  phone  which 
was  the  only  method  previously  available.  It  has  given  much 
better  communication  than  the  wire  phone,  especially  over 
the  longer  distances — and  has  proven  subject  to  much  less 
interference. 

The  Pacific  Gas  &  Electric  Company  is  at  this  time 
just  completing  an  installation  of  a  “carrier  current”  radio 
communication  system  on  its  220-kv.  Fit  River  transmission 
line,  which  is  described  by  E.  A.  Crellin  in  the  following 
paragraphs: 

The  Pacific  Gas  &  Electric  Company  is  now  installing 
and  will  have  in  operation  about  the  first  of  April  a  “carrier 
current”  radio  telephone  and  telegraph  system  between  the 
Vaca-Dixon  Substation  and  Pit  River  Power  House  No.  1. 
This  system  utilizes  the  twin  circuit  220,000-volt  transmission 
lines  between  the  two  points  for  a  conducting  medium,  a  total 
distance  of  202  miles,  and  will  be  for  the  sole  purpose  of 
directing  the  operation  of  the  two  stations  both  under  normal 
and  emergency  conditions.  -Wire  communication  is  now  car¬ 
ried  on  between  the  two  points  but  only  in  a  very  indirect 
route  requiring  several  relays  and  of  necessity  subject  to 
error  and  delay. 

The  system  is  coupled  to  the  transmission  line  through  a 
single  wire  antenna  about  1,800  ft.  long.  This  wire  is  at¬ 
tached  to  the  twin  vertical  circuit  transmission  towers  at  a 
point  on  the  center  line  of  the  tower  and  at  the  elevation 
of  the  middle  crossarm.  Six  standard  10-in.  suspension  insu¬ 
lator  units  are  used  for  dead  ending  and  supporting  the 
antenna.  The  main  station  groimd  system  is  also  used  as  a 
ground  for  the  radio  equipment.  No  counterpoise  is  used. 
The  wave  length  to  be  used  has  not  yet  been  determined  and 
will  depend  upon  the  constants  of  the  system  and  nutside 
interference.  It  is  intended  to  use  not  less  than  6,000  meters 
and  as  much  above  that  up  to  26,000  meters  as  best  operating 
conditions  will  permit. 

The  transmitting  equipment  is  the  reg^ular  vacuum  tube 
telephone  transmission  equipment  similar  to  that  used  by  the 
high  powered  broadcasting  stations.  Four  260-watt  and  one 
60-watt  Radio  Corporation  of  America  Radiatron  tubes  are 
employed,  two  of  the  tubes  being  used  as  oscillators  and  two 
as  modulators  with  the  60-watt  tube  as  a  speech  amplifier. 
The  plates  of  the  260-watt  tubes  are  supplied  with  a  poten¬ 
tial  of  2,000  volts  d.c.  from  a  2-kw.  generator.  This  generator 
has  two  commutators,  each  supplying  1,000  volts  d.c.  and  a 
tap  is  taken  off  to  supply  1,000  volts  d.c.  potential  to  the 


plate  of  the  60-watt  tube.  Mounted  on  the  same  shaft  with 
the  2,000- volt  generator  is  a  1%-kw.,  126-volt  exciter  whidi 
also  has  slip  rings  for  supplying  88-volt,  30-cycle  a-c.  This 
88- volt  a.c.  is  stepped  down  to  11  volts  through  a  special 
800-watt  transformer  and  is  used  for  lighting  the  filaments 
of  the. 260- watt  and  60- watt  tubes.  The  generator  and  ex¬ 
citer  are  driven  by  a  direct  connected  6%-hp.,  116-volt  d.c. 
shunt  wound  motor.  This  motor  derives  its  energy  from  the 
main  station  storage  battery  which  is  unusually  larg^e  in. 
order  to  handle  the  220,000- volt  oil  circuit  breakers.  Nor¬ 
mally  the  battery  floats  on  the  charging  set  and  a  contactor 
has  been  installed  in  connection  with  the  automatic  motor 
starter  which  short  circuits  a  portion  of  the  charging  gen¬ 
erator  field  iheostat  and  permits  a  rise  in  generator  voltage 
to  compensate  for  the  extra  load  of  the  radio  motor-generator 
set.  Thus  under  normal  conditions  of  operation  no  drain  is 
placed  on  the  storage  battery.  An  automatic  motor  starter 
is  used  for  control  of  the  motor-g:enerator  set,  the  starting 
and  stopping  of  the  set  being  accomplished  by  taking  the 
telephone  receiver  off  or  putting  it  on  the  hook.  The  motor- 
generator  set  and  special  88/12-6-volt  transformer  were  fur¬ 
nished  by  the  General  Electric  Company. 

The  receiving  equipment  consists  of  a  Colin  B.  Ken¬ 
nedy  Corporation  Type  110  Universal  Receiver  which  has 
been  modified  to  make  it  a  non-regenerative  receiver,  and  a 
Western  Electric  No.  10-A  loud  speaking  outfit  using  two 
stages  of  audio-frequency  amplification. 

Calling  is  accomplished  by  mounting  a  calling  micro¬ 
phone  in  the  horn  of  the  loud  speaker  which,  when  the  calling 
circuit  is  completed,  will  oscillate  and  howl  in  much  the  same 
manner  that  the  ordinary  telephone  will  howl  when  the  re¬ 
cover  is  placed  against  the  transmitter.  This  gives  a  very 
loud  note  whose  pitch  will  depend  upon  the  natural  period  of 
oscillation  of  the  diaphragms  and  which  is  clearly  audible  in 
all  parts  of  the  station.  Ordinarily,  it  is  not  necessary  to 
use  the  calling  system  as  the  receivers  are  always  in  service 
and  the  operator  near  the  set  so  that  the  loud  speaker  simply 
talks  at  him  and  he  starts  up  his  set  and  talks  back.  The 
system  is  arranged  for  a  simplex  operation  and  all  that  is 
necessary  is  to  operate  a  small  telephone  switch  which  ener¬ 
gizes  a  contactor  to  connect  either  the  transmitting  or  receiv¬ 
ing  set  to  the  antenna,  thus  permitting  talking  or  listening. 

The  “carrier  current”  radio  system  has  not  yet  been  put 
into  operation  and  it  is  therefore  too  early  to  give  data  on 
the  effect  of  varying  line  conditions.  •  We  have  no  doubt  as 
to  its  dependability  under  practically  all  conditions  even  with 
one  of  the  220-kv.  lines  down  and  grounded,  and  expect  to 
effect  communication  between  the  stations  under  conditions 
when  the  wire  lines  will  be  out  of  service. 

The  Southern  California  Edison  Company  (by  R.  B. 
Ashbrook): — This  company  has  been  very  much  interested 
in  development  of  “carrier  current”  telephone  communication, 
but  at  present  has  none  in  operation. 

We  have  two  60- watt  sets  for  experimental  purposes, 
but  deliveries  on  the  generators  have  been  delayed  and  have 
not  had  the  opportunity  to  put  them  in  operation. 

There  is  undoubtedly  a  great  field  for  this  means  of 
communication  by  power  companies  and  will  supplant  wire 
communication  in  a  great  number  of  instances. 

The  Southern  Sierras  Power  Company  carried  on  a 
series  of  tests  in  connection  with  “carrier  current”  radio  dur¬ 
ing  1921-2,  and  the  results  of  these  “carrier  current”  radio 
tests,  conducted  on  the  80-kv.  Imperial  line  between  San  Ber¬ 
nardino  and  El  Centro,  and  also  on  33-kv.  system  out  of  San 
Bernardino  substation,  are  described  by  M.  L.  Baden: 

During  some  of  our  “space”  radio  testing  in  the  fall  of 
1916  between  Control  Station,  at  Bishop,  California,  and  Rush 
Creek  Power  House  (a  distance  of  about  60  miles),  our 
attention  was  attracted  to  the  marked  increase  of  efficiency 
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)f  radio  transmission  when  our  transmitting  and  receiving  merely  driving  a  24-in.  bolt  into  the  hard  ground  near  the 
intennae  were  in  a  certain  relation  to  the  transmission  line  road  and  also  by  using  the  auto  body  for  a  capacity  ground, 
connecting  these  two  points.  A  few  tests  were  made  at  that  Coachella  Reception  Test:  On  September  22,  reception 

:ime  to  satisfy  ourselves  of  the  above  point,  but  the  nearness  tests  with  San  Bernardino  Sub  were  made  at  Coachella  Sub 
5f  winter,  followed  by  the  entry  of  this  country  into  the  (90  miles  from  San  Bernardino).  These  tests  proved  very 
ft-orld  war  in  the  spring  of  1917,  caused  a  lapse  of  such  satisfactory,  signal  intensity  being  ample,  using  detector  and 
tests  on  this  company’s  system  until  the  summer  of  1921,  one  amplifier  tube. 

when  an  appropriation  covering  certain  radio  tests  between  El  Centro  Reception  Tests: — Ordinary  Day  Tests  at  Ter- 

San  Bernardino  Sub  and  Imperial  Valley  points  permitted  minal  Station:  On  September  23  several  daylight  reception 
us  to  resume  our  investigations  along  the  line  mentioned  tests  were  made  between  San  Bernardino  Sub  and  the  Ter- 
above.  minal  Station  at  El  Centro  (170  miles),  under  ordinary  op- 

Transmitting  Equipment  at  San  Bernardino  Sub: —  erating  conditions.  These  tests  also  proved  very  satisfactory, 

Antenna:  In  the  early  part  of  September  (1921)  a  four-  ample  sig^nal  intensity  being  obtained  with  two  tubes  to 
wire  antenna,  approximately  300  ft.  long,  was  installed  be-  permit  easy  reception  with  the  radio  receiver  located  on  the 
tween  two  of  the  steel  poles  of  the  Imperial  line,  near  its  operator’s  desk  in  the  noisy  Terminal  Station  room.  Satisfac- 
take-oflf  from  the  San  Bernardino  Sub,  about  ten  feet  below  tory  reception  results  were  obtainable  using  but  one  tube, 
the  lower  conductors  of  the  80-kv.  Imperial  circuit.  but  due  to  the  noise  of  the  synchronous  condenser  two  tubes 

Ground:  A  suitable  ground  was  obtained  by  tying  onto  were  desirable.  There  appeared  to  be  little  or  no  difference 
several  old  well  pipes  located  near  the  transmitting  station.  in  intensity  between  Coachella  reception  and  that  at  Trminal 
Transmitter:  The  transmitter  consisted  of  a  2-kva,  Station, 
plain  spark-type  set  remotely  controlled  from  the  operator’s  Tests  on  15-kv.  system  out  of  Terminal  Station:  It  was 

desk  in  the  substation.  (The  maximum  input  used,  however,  then  desired  to  learn  whether  our  radio  frequency  energy 
was  1  kva.)  from  the  San  Bernardino  transmitter  was  getting  through 

Receiving  Equipnient:  A  three-tube  non-regenerative  the  transformer  windings  at  Terminal  Station  into  the  16-kv. 
set  was  made  up,  for  the  most  part  from  equipment  on  hand,  system  out  of  that  station.  Consequently  it  was  decided  to 
and  arranged  for  portability.  make  a  test  under  the  16-kv.  Dixieland  circuit  near  Seeley. 

'  Banning  Reception  Test: — On  September  17  several  Several  tests  were  made  at  this  point  using  all  three  tubes, 
reception  tests  were  made  with  San  Bernardino  Sub  from  a  but  no  trace  of  our  San  Bernardino  transmitter  was  obtained, 
point  on  the  Imperial  line  about  one-half  mile  east  of  Ban-  which  was  pretty  conclusive  evidence  as  to  what  could  be 
ning  Sub  (45  miles  from  San  Bernardino).  The  results  ob-  expected  should  we  try  to  work  through  transformer  wdnd- 
tained  w’ere  very  satisfactory.  The  antenna  used  for  these  ingfs. 

reception  tests  consisted  of  a  No.  10  copper  wire,  approxi-  '  Night  Tests  at  Terminal  Station,  under  Special  Operat- 
mately  400  ft.  long,  stretched  between  two  of  the  Imperial  ing  Conditions:  Having  the  desire  to  learn  how  our  radio 
line  poles.  The  ground  used  for  best  reception  purposes  was  transmission  efficiency  would  be  affected  by  opening  the 
a  convenient  water  pipe,  but  good  results  were  obtained  by  Imperial  Valley  line  at  some  point  between  San  Bernardino 


Wiring  diagram  of  the  carrier  current  system  of  the  Pacific  Gas  ft  Electric  Company  at  Vaca  Substation. 
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and  El  Centro,  arrangements  were  made  to  open  the  Imperial 
line  at  Calipatria  Sub  at  1:30  a.m.  on  September  24  and 
carry  the  Imperial  Valley  load  with  the  Calipatria  Sub  trans¬ 
formers  for  the  short  period  of  our  tests.  Several  tests  were 
made  with  San  Bernardino  prior  to  opening  the  Calipatria 
switch,  all  of  which  were  normal,  but  as  soon  as  the  switch 
was  opened  all  radio  communication  was  lost.  Upon  closing 
the  switch  again  our  radio  communication  immediately 
became  normal. 

This  test  brought  to  light  an  obstacle  which  it  was 
evident  would  have  to  be  overcome  to  permit  the  completely 
satisfactory  application  of  “carrier  current”  radio  to  our 
transmission  system  as  a  means  of  thoroughly  reliable  com¬ 
munication. 

Elsinore  Tests: — After  giving  some  thought  to  the 
above  mentioned  obstacle  it  was  decided  to  make  some  tests 
using  what  we  termed  a  “bypass  antenna”  installed  at  the 
point  where  there  was  an  open  line  switch;  this  “bypass 
antenna”  serving  as  a  “bypass”  for  the  communication  energy 
past  the  open  switch. 

Consequently,  such  a  “bypass  antenna”  was  installed 
at  a  line  sectional izing  switch  in  the  33-kv.  Corona-Elsinore 
line  near  Elsinore  and  several  tests  made  which  indicated 
that  the  “bypass  antenna”  functioned  as  desired.  Also,  in 
these  Elsinore  tests  we  found  that  our  receiving  station  was 
near  enough  to  the  San  Bernardino  transmitter  (about  45 
miles)  so  that  it  was  possible  to  get  good  reception  with  the 
line  sectionalizing  switch  open  without  the  “bypass  antenna” 
in  operation. 

Having  reached  the  limit  of  the  appropriation  set  aside 
for  this  work  at  this  juncture  of  the  tests,  it  was  necessary 
to  suspend  the  work  until  further  appropriations  can  be 
arrang^ed  for.  At  that  time  it  is  hoped  to  carry  on  further 
tests  with  the  “bypass  antenna”  used  in  connection  with  a 
transmission  line  200  miles  long  or  over,  which  will  enable 
us  to  determine  the  approximate  efficiency  of  such  an  ant^na. 

Conclusions: — The  above  tests  have  shown  us  that  the 
efficiency  of  radio  transmission  betw’een  two  points  on  a 
transmission  line  is  enormously  increased  by  using  the  trans¬ 
mission  line  as  a  “carrier”  for  the  radio  communication 

It  is  apparently  inadvisable  to  endeavor  to  communicate 
through  transformers  or  open  line  switches,  particularly  on 
long  lines  (over  100  miles)  without  the  aid  of  “bypass- 
antennae.” 

The  reception  intensity  was  so  great  using  the  “carrier 
current”  radio  system  over  170  miles  of  line  that  the  receiver 
was  used  with  perfect  satisfaction  in  an  open  room  within 
twenty  feet  of  a  2,000-kva.  synchronous  condenser  in  op¬ 
eration. 

The  sy.stem  was  found  to  be  almost  entirely  free  from 
outside  interference  and  from  static.  The  fundamental  and 
several  harmonic  notes  from  the  transnussion  lines  were 
always  present,  but  with  the  receiving  antenna  properly 
arranged  gave  no  appreciable  interference.” 

'fhe  General  Electric  Company  has  been  very  active  in 
the  development  of  “carrier  current”  radio  equipment  such 
as  to  meet  the  requirements  of  the  power  companies,  and  at 
the  present  time  is  manufacturing  standard  sets  of  50-watt 
and  250-watt  output  capacity.  The  price  of  the  50-w'att  set 
complete  with  receiver  and  all  equipment  necessary  to  con¬ 
stitute  one  complete  station  is  approximately  $2,000,  and 
that  of  the  250-watt  set  about  $6,000. 

The  50-watt  set  is  described  in  detail  in  G.  E.  Instruction 
Book  No.  86948,  but  data  on  the  250-watt  set  is  not  available 
at  this  time. 

Radio  Broadcasting  Service  to  Public  by  Power  Companies 

“Space”  Radio  Broadcasting  by  Power  Companies: — 
Broadcasting  of  music  and  subjects  of  interest  to  its  con¬ 
sumers,  by  “space”  type  radio  broadcasting  stations,  is  being 


accomplished  by  several  of  the  power  companies  of  this 
country,  but  so  far  as  is  known  at  this  time,  is  not  being 
used  to  any  very  gp:-eat  extent. 

“Carrier  Current”  Radio  Broadcasting  by  Power  Com¬ 
panies: — Broadcasting  over  the  power  distribution  systems 
has  been  successfully  accomplished  in  several  instances,  par¬ 
ticularly  by  the  Wired  Radio  Co.,  Inc.,  over  the  electric  dis¬ 
tribution  system  of  the  Potomac  Electric  Power  Company  in 
Washington,  D.  C.,  and  vicinity.  In  one  of  its  recent  demon¬ 
strations  a  500-watt  radiophone  transmitter  of  somewhat 
special  design  was  installed  in  the  Georgetown  substation  of 
the  Potomac  company,  and  its  output  transmitted  to  the 
2,300-volt  distribution  lines  through  high  voltage  condensers. 

A  number  of  receiving  sets  were  plugged  into  lamp  sockets, 
connected  to  the  11 5- volt  lines  in  widely  separated  districts 
of  Maryland  and  the  District  of  Columbia,  and  good  reception 
was  obtained  with  simple  crystal  receiving  sets. 

The  transmitting  capacity  reqxiired  was  very  much  less 
than  anticipated,  tests  indicating  that  from  .5  to  2  watts  per 
square  mile  of  electric  lighting  network  would  probably  be 
sufficient  to  satisfy  the  requirements. 

This  system  of  broadcasting  to  the  public  may  be  ap¬ 
plied  to  advantage  in  some  localities,  but  it  is  very  doubtful 
if  it  will  ever  be  generally  used  by  power  companies,  since 
the  many  “space”  broadcasting  stations  offer  such  a  variety 
of  program  that  the  average  “radio  fan”  will  not  be  content 
to  confine  his  listening  to  the  program  of'  a  single  “carrier 
current”  broadcasting  station. 

Carrier  Current  Relay  Control  of  Lighting  Circuit: — 
On  June  8,  1922,  the  Lynn,  Mass.,  representatives  of  the 
Associated  Edison  Companies  witnessed  a  demonstration  in 
which  superimposed  high  frequency  current  was  used  for  the 
remote  control  of  relays  operating  a  street  lighting  circuit. 
The  demonstration,  carried  on  by  the  General  Electric  Com¬ 
pany,  was  not  conducted  with  apparatus  desigpied  for  com¬ 
mercial  application,  but  w-as  intended  merely  to  demonstrate 
the  possibilities  of  such  a  system  as  applied  to  the  require¬ 
ments  of  power  companies. 

From  the  plant  of  the  Lynn  Gas  &  Electric  Company, 
the  carrier  current  system  successfully  controlled  two  cir¬ 
cuits  at  Little  Nahant,  four  miles  distant,  one  of  these  cir¬ 
cuits  being  used  at  the  same  time  as  the  carrier  guide.  The 
circuit  used  as  a  carrier  guide  is  a  3-phase,  4,400-volt  house¬ 
lighting  primary  employing  a  grounded  neutral.  One  phase  is 
tapped  off  and  supplies  Little  Nahant  through  two  transform¬ 
ers,  the  average  night  load  of  the  line  being  about  15  amp. 
The  carrier  current  was  put  upon  this  line  at  the  central  sta¬ 
tion  and  running  through  6,300  ft.  of  standard*  underground 
lead  cable  and  then  by  pole  line  about  five  miles  to  Nahant, 
was  taken  off  at  the  primary  of  one  of  the  transformers  to 
operate  the  control  relays.  These  relays  were  made  to  oper¬ 
ate  eighteen  incandescent  and  two  arc  lamps  on  that  circuit. 

Carrier  current  brought  over  the  same  circuit  was  ar¬ 
ranged  to  operate  relays  on  a  second  circuit  controlling  two 
1,000- watt  searchlights,  two  500- watt  flood  lights  and  a 
pendant  lantern.  The  latter  circuit  was  a  4,000-volt,  4-amp. 
rectifier  series  street  lighting  circuit. 

These  two  circuits  were  particularly  suitable  for  thia 
demonstration  inasmuch  as  the  controlled  lamps  were  plainly 
visible  from  the  plant  of  the  Lynn  Gas  &  Electric  Company. 

The  carrier  current  equipment  at  the  electric  company’s 
plant  consisted  of  the  50-watt  high  frequency  vacuum  tube 
generator,  shown  on  the  accompanying  photographs.  Power 
obtained  directly  from  the  110- volt,  60-cycle  supply  was  con¬ 
verted  into  the  high  frequency  power  without  the  use  of  a 
motor  generator.  The  equipment  was  arranged  so  that  by 
means  of  a  switch,  any  one  of  two  or  three  predetermined 
frequencies  could  be  adjusted  for.  The  distant  lights  were 
turned  on  and  off  by  setting  the  switch  at  different  frequen- 
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des  and  holding  the  operating  button  dosed  until  there  was 
visual  indication  across  country  of  the  operation  being  com¬ 
plete,  about  five  seconds  being  necessary  for  Uiis.  In  an 
equipment  designed  for  commercial  operation,  some  sort  of 
positive  indicator  would  be  included. 

Legislation  Concerning  Radio  Communication  of  Interest 
to  Power  Companies 

“Space”  Radio  Legislation: — “Space”  radio  transmitting 
stations  used  in  central  station  operation,  but  not  open  to 
public  use,  are  required  to  operate  under  a  “Limited  Com¬ 
mercial  License”  issued  by  the  Department  of  Commerce  and 
the  operators  of  such  stations  must  hold  a  “Commerdal 
Second  Grade”  Operator's  License  (or  higher).  This  license 
requires  that  the  holder  thereof  will  have  successfully  passed 
an  examination  in — 

a.  — ^The  adjustment,  operation  and  care  of  apparatus. 

b.  — Transmitting  and  receiving  by  ear,  at  a  speed  of  not  less  than 

12  words  per  minute  in  Continental  Morse. 

c.  — Use  and  care  of  storage  batteries. 

d.  — Knowledge  of  the  international  radio  regulations  and  the  re¬ 

quirements  of  the  Acts  of  Congress  to  regulate  radio  communi¬ 
cation. 

If  such  stations  interfere  with  the  reception  of  messages 
from  ship  stations  they  are  classed  as  “coastal”  stations  and 
are  required  to  be  able  to  transmit  on  wave  lengths  of  300 
and  600  meters  for  the  purpose  of  transmitting  or  relaying 


The  experimental  radio  telephone  outfit  used  by  the  San  Joaquin  Light  & 
Power  Corporation  in  conducting  their  tests. 


distress  messages  or  signials  and  messages  relating  thereto,  if 
necessary.  The  operators  of  such  “coastal”  stations  are  re¬ 
quired,  during  the  hours  the  station  is  in  operation,  to  “listen 
in”  at  intervals  of  not  less  than  15  minutes  and  for  a  period 
of  not  less  than  2  minutes,  with  the  receiving  apparatus  tuned 
to  receive  the  wave  length,  for  the  purpose  of  determining 
if  any  distress  signals  or  messages  are  being  sent  and  to 
determine  if  the  transmitting  operations  of  the  “listening  in” 
station  are  causing  interference  with  other  radio  communi¬ 
cation. 

Copies  of  the  Radio  Laws  and  Regulations  may  be  ob¬ 
tained  from  the  Supt.  of  Documents,  Washing^n,  D.  C.,  for 
fifteen  cents. 

“Carrier  Current”  Radio  Legislation: — In  neither  the 
existing  laws  npr  in  the  proposed  legislation  are  there  any 
provisions  requiring  the  licensing  of  “carrier  current”  trans¬ 
mitting  stations.  In  this  respect  the  Department  of  Com¬ 
merce  has  taken  the  stand  that  imtil  interference  with  bona 
fide  interstate  or  international  radio  communication  is  re¬ 
ported  from  “carrier  current”  operation,  no  consideration  will 
be  given  to  this  method  of  communication.  It  is  probable, 
however,  that  specific  regfulations  covering  this  method  of 


communication  may  be  drafted  at  some  time  in  the  future, 
since  the  locations  of  some  of  the  “carrier  current”  radio 
stations  may  be  such  with  respect  to  commercial  or  Govern¬ 
ment  radio  stations  as  to  cause  interference  under  certain 
operating  conditions  of  the  “carrier  current”  transmitting 
stations. 

Summary  of  Advantages  and  Disadvantages  of  Different 
Types  of  Communication  Systems 
wire  Coinniuiic»ti«n 

Advantagea : 

1.  Simplicity  of  oparation. 

2.  Pwinits  simple  duplex  communication. 

3.  Operation  independent  of  topofrraphy. 

4.  Privacy  of  communication. 

6.  No  station  license  required. 

6.  Calling  system  available. 

Disadvantages : 

1.  Service  interruptions  from  line  failures,  particularly  during  severe 
storms. 

2.  Service  intermptiona  due  to  trouble  on  power  line,  which  the 
communication  line  closely  parallels,  causing  intense  inductive 
interference. 

3.  Repairs  of  line  failures  often  very  slowly  and  diflieultly  effected, 
due  to  remoteness. 

“Space”  Radio  Oonununlcation 

Advantages : 

1.  Entirely  independent  of  all  Interconnecting  lines  and  their  pos¬ 
sible  failures. 

2.  Equipment  all  located  at  points  of  operation  and  thus  always 
readily  accessible  for  repairs  when  necessary. 

3.  Usually  affords  means  of  communication  with  commercial  or 
government  radio  stations  in  an  emergency. 

Disadvantages: 

1.  Transmission  efficiency  subject  to  intervening  topographic  con¬ 
ditions. 

2.  Somewhat  subject  to  outside  interference  from  other  stations  in 
some  locations. 

3.  Subject  to  severe  atmospheric  interference  in  some  localities  for 
certain  periods  of  season. 

4.  Duplex  communication  expensive  and  somewhat  complicated. 

6.  Lack  of  privacy  of  communication. 

5.  Station  must  be  licensed  and  operated  by  licensed  operator. 

“Carrier  Curresit”  Radio 

Advantages : 

1.  Independent  of  intervening  topography. 

2.  Much  less  power  required  to  cover  a  given  distance  than  “space" 
radio. 

8.  Greater  freedom  from  external  disturbances,  such  as  static,  and 
interference  from  other  radio  stations. 

4.  Privacy  of  communication. 

6.  Station  license  and  licensed  operator  not  required. 

6.  Call  bell  system  available,  not  necessitating  operator  to  be  listen¬ 
ing  in  to  receive  calls. 

7.  Expensive  antenna  supports  and  elaborate  ground  system  not 
required. 

8.  Little  interference  created  in  outside  communication  systems. 

9.  Operator  may  listen  to  iiower  line  conditions. 

Disadvantages : 

1.  Communication  subject  to  interruption  when  “carrier"  line  con¬ 
ductors  all  become  severed  or  grounded  due  to  line  failure. 

2.  Necessary  to  “bypass"  line  switches,  auto  transformers,  etc. 

8.  Necessitates  use  of  large  transmitter  when  v^plied  to  a  “carrier” 
system  composed  of  a  large  networic  of  lines  or  to  a  transmission 
line  with  a  very  large  number  of  tap  feeders  or  substations. 

4.  Duplex  communication  rather  complicated  and  expensive  at  the 
present  time  when  applied  to  telei>hony. 

6.  Somewhat  more  subject  to  interference  from  transmission  line 
disturbances,  such  as  discharging  insulators,  arcing  grounds,  etc., 
than  “tQ>ace"  radio. 

General  Conclusions 

Wired  Communication,  for  ordinary  routine  and  load 
dispatching  communication  requirements,  is  usually  to  be 
preferred  to  radio,  mainly  on  account  of  its  present  high  de¬ 
gree  of  perfected  simplicity.  However,  it  should  be  supple¬ 
mented  by  some  means  of  reliable  auxiliary  communication, 
such  as  “space”  radio  or  “carrier  current”  radio  in  order  to 
be  of  the  maximum  value  to  power  companies,  in  cases  where 
almost  uninterrupted  communication  is  a  requisite. 

“Space”  radio  functions  very  satisfactorily  in  such  in¬ 
stances  under  many  conditions,  and  where  the  distances  to 
be  spanned  do  not  greatly  exceed  100  miles  of  average  topog¬ 
raphy  and  the  stations  are  not  located  near  a  large  commer¬ 
cial  or  government  station,  reliable  communication  service  can 
be  effected  at  practically  all  times,  without  prohibitive  instal¬ 
lation  costs. 

Before  making  “space”  radio  communication  installa¬ 
tions  in  a  mountainous  countryj  careful  preliminary  tests 
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should  be  made  to  determine  approximate  size  of  transmitter 
actually  required  to  gxiarantee  reliable  communication  under 
the  existing  topogrraphic  conditions.  It  is  quite  a  well  known 
fact  that  “space”  radio  transmission  efficiency  varies  enor¬ 
mously  in  mountainous  territory,  each  case  usxially  being  a 
special  case. 

Also,  careful  consideration  should  be  given  to  the  choice 
of  proper  wave  lengths  to  reduce  outside  interference  to  a 
minimxim. 

The  fact  that  the  stations  required  to  be  licensed  and 
operated  only  by  licensed  operators  is  a  slight  objection,  in 
some  respects,  but  this  feature  usually  insures  a  competent 
man,  who  can  be  trained  for  other  duties  in  addition  to  those 
of  being  a  radio  operator. 

“Carrier  current”  radio — ^by  making  use  of  the  trans¬ 
mission  line  conductors  as  a  “carrier”  for  the  radio  frequency 
communication  energfy,  besides  effecting  a  marked  saving  in 
transmitter  energy  consiunption,  during  normal  operating 
conditions — ^is  not  affected  by  the  intervening  topographic 
nature  of  the  country  through  which  communication  is  being 
carried  on.  This  makes  the  “carrier  current”  system  par¬ 
ticularly  desirable  for  application  to  transmission  lines 
through  mountainous  sections,  where  the  efficiency  of  “space” 
transmission  is  usually  very  severely  attenuated. 

The  “carrier”  type  installation,  however,  cannot  be 
expected  to  effect  communication  properly  under. certain  con¬ 
ditions,  namely: 

1.  — When  *11  oondoetors  of  the  "carrier”  tranamiaaion  line  are 

groumied.  ^ 

2. — When  all  conductor*  of  the  "carrier"  line  are  MTered. 

8. — When  "carrier”  line  aectionalizins  switchea  are  opened  unleea  «uch 
Bwitchea  are  properly  "bjrpaeaed”  by  aome  type  of  “bypaaaln*” 
antenna  or  other  device. 

In  the  event  of  two  or  more  transmission  circuits  being 
carried  along  the  same  tower  line  or  right-of-way,  and  being 
used  as  a  part  of  the  “carrier”  system,  the  chances  for  all 
conductors  being  grounded  or  severed  are  somewhat  remote. 
However,  in  the  case  of  the  single  circuit  transmission  line 
this  condition  is  apt  to  occur,  but  the  possibilities  for  contin¬ 
uous  operation  are  much  in  favor  of  the  “carrier”  system, 
even  in  this  case  of  application,  as  compared  to  the  wire  com¬ 
munication  line,  when  we  consider  that  a  “short,”  “ground,” 
or  “break”  of  either  of  the  two  conductors  of  the  “wire  line” 
will  cause  an  interruption  to  communication  service. 

Considerable  has  been  reported  in  the  past  relative  to 
the  ability  of  the  “carrier  current”  radio  system  to  effect 
communication  through  open  “carrier”  line  switches,  past 
severe  breaks  in  the  line  and  through  solidly  grounded  lines. 
It  is  rather  the  conservative  opinion  of  this  sub-committee 
that  such  cases  are  misleading,  since  it  is  believed  that  if 
they  are  carefully  analyzed  it  will  be  found  in  each  case  that 
communication  was  really  effected  by  “space”  transmission, 
if  the  distance  between  the  two  stations  was  comparatively 
short;  or  else  there  has  been  a  means  of  “bypassing”  the 
“carrier”  radio  energy  past  the  fault,  that  was  not  realized 
at  the  time  of  the  incident  For  example,  there  may  be  a 
twin  circuit  and  single  circviit  transmission  line  connecting 
two  points  of  operation  separated  a  hundred  miles  or  more. 
All  circuits  leave  the  two  stations  from  the  same  side  of  the 
buildings,  but  the  “carrier”  antenna  is  applied  to  the  towers 
of  the  twin  circuit  line,  with  the  single  circuit  line  possibly 
a  hundred  feet  away.  The  route  of  the  single  circuit  line 
may  or  may  not  follow  the  right-of-way  of  the  twin  line. 
If  line  sectionalizing  switches  opening  both  circuits  of  the 
twin  lines  are  operated  and  tests  made,  the  impression  might 
be  gained  that  the  “carrier”  system  was  “jumping”  the 
switch,  whereas,  in  reality  it  is  being  routed  over  the  single 
circuit  line;  the  audibility  being  appreciably  less  on  account 
of  separation  of  “carrier”  antenna  from  single  line.  Similar 
reasoning  will  apply  in  the  case  of  solid  grounds  on  all  con¬ 
ductors  of  the  twin  circuit  line,  or  even  in  the  extreme  case 


of  all  conductors  of  the  twin  line  being  severed  and  grrounded. 

Also,  a  nearby  communication  or  low  tension  power  line 
may  possibly  serve  as  a  “bypass”  if  it  parallels  the  “carrier” 
line  at  the  point  of  open  switches  or  severed  conductors. 

Actual  tests  have  been  made  by  some*  of  the  power 
companies  which  prove  that  the  antenna  of  the  “carrier”  sys¬ 
tem  is  a  fairly  efficient  “space”  radiator,  even  when  being 
used  as  a  “carrier”  antenna  and  located  very  near  the  trans¬ 
mission  line  conductors.  This  fact  may  have  been  over¬ 
looked  during  certain  “carrier”  tests  with  open  line  switches, 
grounds,  etc.,  and  reported  reception  though  such  faults  may 
have  been  accomplished  in  reality  by  “space”  transmission. 

“Carrier  current”  radio  fimctions  well,  but  its  efficiency 
should  not  be  overestimated,  and  its  advantages  and  disad¬ 
vantages  should  be  relatively  weighed,  and  compared  with 
those  of  the  other  means  of  communication  before  an  actual 
installation  is  considered. 

Combined  “Space”-“Carrier”  Radio  Communication  Sys¬ 
tem: — It  would  appear  then,  that  the  ideal  auxiliary  com¬ 
munication  system  would  be  a  combination  of  the  “space”  and 
“carrier  current”  radio  systems,  in  most  cases.  The  lopcal 
use  of  such  a  combined  installation  would  be  to  utilize  the 
“carrier”  system  at  all  possible  times;  (for  reasons  apparent 
from  reviewing  the  “advantages”  under  “carrier  current” 
radio  of  the  summary),  then,  in  the  event  of  failure  of  the 
“carrier”  system  due  to  severe  transmission  line  trouble, 
“throw  over”  to  the  “space”  radio  antenna,  increase  power 
output  of  transmitter,  re-tune  transmitter  if  necessary  and 
continue  operations. 

Naturally  the  size  of  the  transmitter  in  this  case  must 
be  several  times  what  it  would  be  for  straight  “carrier” 
service,  particularly  in  mountainous  sections.  In  some  cases 
intermediate  stations  could  be  utilized  to  relay  the  communi¬ 
cation  through  if  necessary,  thereby  permitting  the  size  of 
transmitter  to  be  smaller  than  they  would  otherwise  neces¬ 
sarily  have  to  be  to  guarantee  dependable  space  transmission 
over  comparatively  long  distances. 

The  principal  disadvantages  of  this  “combined  system” 
would  be  that  under  the  present**  regulations  of  the  Depart¬ 
ment  of  Commerce,  stations  of  this  character  utilizing  a  space 
antenna  would  be  subject  to  the  rules  and  regulations  apply¬ 
ing  to  a  limited  conunercial  radio  station.  This  would  neces¬ 
sitate  the  station  being  licensed  and  operated  by  a  licensed 
operator. 


Forecast: — With  the  engineering  resources  of  the  fore¬ 
most  electrical  manufacturers  of  our  country  working  in  con¬ 
junction  with  the  power  companies  towards  the  development 
and  perfection  of  radio  communication  methods  and  equip¬ 
ment  applicable  to  power  company  needs,  as  they  are  now- 
doing,  extensive  progress  can  be  anticipated.  Also,  many  of 
the  power  companies  are  carrying  on  their  own  research  in¬ 
vestigations  along  these  lines  and  meeting  with  considerable 
success.  Amalgamating  the  efforts  of  the  combined  working 
forces  then,  it  can  conservatively  be  expected  that  a  great 
stride  towards  the  perfection  of  a  practicable  and  reliable 
means  of  additional  communication,  suitable  for  the  urgent 
need  of  power  companies,  will  no  doubt  be  realized  during  the 
ensuing  year. 


Tdephony  Over  Power  Lines  in  Europe.— Electrical  World.  Vol.  81, 
Report  of  Sh*wini»an  Water  *  Power  Company  of  Montreal  on  “Wlrel 
less  Telephone  Installation.”  by  A.  S.  Remison.  Tel.  Ener  See  Ref^ 

mu“iclu^"?v:  p!*C.  k  Sub-Committre  on  Com- 

“High  F^wncy  Telephone  for  Power  Plant,”  by  Dr.  Gewecke 
Eng.  of  The  Socirty  of  Wireless  Telegraphic.  iLrlin.  ^^feSce 
UonTl^C^^A^  1»22-3,  Report  Sub-Committee  on  Communica- 


•Tests  by  Southern  Sierras  Power  Company,  1921-2. 


••Refer  to  "space”  radio  legislation. 
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Problems  in  Steam  Plant  Operation 

By  E.  A.  Quinn* 


Three  new  large  turbo¬ 
generator  installations  have 
been  reported  to  the  Com¬ 
mittee  during  the  year;  one 
12,500  kva.,  one  15,000  kva.  and 
one  17,500  kva.  All  three  of 
these  machines  are  reported  as 
operating  satisfactorily. 

Very  little  blade  trouble 
was  experienced  among  member 
companies  during  the  year.  One 
member  reported  an  average 
efficient  life  of  turbine  blading  as  five  years.  One  plant 
stated  that  its  blading  troubles  had  always  been  due  to 
mechanical  injury,  and  another  cited  a  failure  due  to  sudden 
overload.  It  appears  that  blading  failures  are  less  frequent 
now  than  they  were  several  years  ago.  There  is  some  tend¬ 
ency  toward  higher  steam  pressures  and  'temperatures  but 
pressure  of  260  lb.  and  560-deg.  temperatures  are  far  ^low 
eastern  practice. 

Amount  of  condensing  *surface  reported  per  kilowatt 
varies  from  1.8  sq.  ft.  to  2.4  sq.  ft.  and  amount  of  circulating 
water  per  kilowatt,  1.75  gal.  per  minute  to  2.28  gal.  per 
minute.  Where  sea  water  is  used  for  condensing  the  average 
vacuum  reported  was  28  in.  Where  towers  or  ponds  were 
used  the  average  was  approximately  27.5  in. 

Some  of  the  member  companies  who  have  extensive 
hydroelectric  plants  use  their  generators  as  synchronous 
condensers. 

The  practice  among  turbine  builders  today  seems  to  be 
to  make  the  prime  mover  pow’erful  enough  to  carry  full  load 
on  the  generator  at  unity  power  factor.  There  was  a  tend¬ 
ency  about  eight  years  ago  to  make  the  turbine  a  little  small 
for  any  overload  capacity. 

There  are  several  eastern  plants  that  are  using  very 
high  steam  pressures  on  the  main  turbine  and  bleeding  at 
about  100-lb.  pressure  for  the  operation  of  auxiliaries.  Others 
are  using  all  electric  driven  auxiliaries  and  bleeding  the  main 
turbine  for  heating.  One  large  central  station  reports  that 
the  steam  consumption  of  its  main  turbines  was  reduced  by 
extracting  at  the  pressure  stages  because  of  the  relief  it  gave 
to  the  low  pressure  stages  and  the  condensers.  This  extrac¬ 
tion  idea  seems  to  have  great  possibilities  as  one  of  the  great 
problems  in  turbine  design^  is  the  handling  of  the  large  vol¬ 
umes  and  tremendous  velocities  of  the  low  pressure  stuff. 

One  manufacturer  reports  that  they  have  under  con¬ 
struction  a  turbine  designed  to  operate  with  a  steam  pressure 
of  from  1,000  to  1,200  lb.  gage,  750“  F.  total  temperature. 
This  machine  when  exhausting  against  a  back  pressure  of 
250  lb.  will  develop  approximately  4,000  kw’.  The  exhaust 
steam  is  to  be  reheated  and  delivered  to  the  steam  mains  in 
an  existing  station. 

The  general  preference  among  members  is  for  steam 
driven  auxiliaries  because  of  their  reliability.  Some  express 
confidence  in  electric  auxiliaries  where  there  is  a  house 
turbine.  The  dual  drive  idea  seems  to  be  gaining  in  favor, 

*PriiiLe  Movers’  Committee:  E.  A.  Quinn,  chairman;  R.  J.  C.  Wood, 
J.  W.  Andree,  O.  Hiileary,  S.  J.  Krapa,  R.  C.  Denny,  A.  Y.  Meudeli.  R.  A. 
Wallingford,  R.  E.  Thompson,  A.  J.  Turner,  E.  E.  Valk,  M.  V.  Watson,  J. 
G.  Rollow,  P.  M.  Robinson,  D.  D.  Morgan,  C.  H.  Bonham,  G.  H,  Bragg,  G. 
Ciingwald,  F.  O.  Dolson,  V.  W.  Hoxie,  R.  S.  Masson,  R.  F.  Mongos,  R.  E. 
Leefold.  S.  J.  Lisberger,  C.  K  Steinbeck,  R.  C.  Powell,  C.  H.  Delaney. 


both  for  reliability  and  heat 
balance  control.  Two  plants  re¬ 
port  a  separate  electric  driven 
spare  for  two  units  in  addition 
to  steam  drive. 

The  steam  jet  air  pump 
has  become  a  favorite  on  the 
Coast  because  of  its  low  main¬ 
tenance  cost.  Some  of  the  east¬ 
ern  plants  are  using  primary 
steam  jets  discharging  into  dry 
vacuum  pumps.  This  is  said  to 
make  considerable  saving  in  power  and  about  the  same  in¬ 
stallation  cost  as  straight  dry  vacuum  pumps. 

Our  members  seem  to  have  no  fears  of  reduction  gears 
in  connection  with  auxiliaries,  although  some  of  them  have 
given  considerable  trouble. 

The  amount  of  power  consumed  by  auxiliaries  is  re¬ 
ported  to  be  from  2.5  per  cent  to  13.5  per  cent  of  that  gen¬ 
erated  by  the  main  unit.  Ten  per  cent  seems  to  be  an  aver¬ 
age  figure.  Where  there  is  an  abundant  supply  of  circulating 
water  at  low  temperature  the  power  used  by  the  auxiliaries 
should  be  around  5  per  cent. 

The  amount  of  boiler  make-up  used  is  from  2  per  cent 
to  10  per  cent.  In  plants  that  are  equipped  for  maintaining  a 
heat  balance  the  make-up  us  2  per  cent  to  5  per  cent. 

The  sub-committee  on  lubrication  has  obtained  data 
from  six  power  plants,  the  principal  features  of  the ’equip¬ 
ment  of  which  are  given  in  table  No.  1.  It  will  be  noted  that 
the  information  applied  to  turbines  ranging  in  capacity  from 
3,000  kw.  to  20,000  kw.,  of  both  horizontal  and  vertical  tyi>es. 
Two  of  the  plants  use  an  eastern  paraffin  base  oil,  and  the 
other  four  use  a  California  asphaltum  base  oil. 

Table  No.  2  gfives  a  comparison  of  bases  and  colors  of 
the  new  and  used  oil  at  the  six  stations. 

Table  No.  2 


Comparison  of  Bases  and  Colors  of  New  and  Used  Oil 


Plant . 

..I  II 

III 

IV 

V 

VI 

Base . 

. .  Asph.  90  %  Paraffin 
Par.  10% 

Asphal. 

Asphal. 

Asphal. 

Asphal. 

Trade  Name.. Oil  No.  1  90%  No.  1 
Oil  No.  2  10% 

No.  2 

No.  2 

No.  2 

No.  2 

Quality _ 

1 . .  Medium  Light 

Light  50% 
Heavy  50% 

Heavy 

Medium 

Light 

New  Oil . . . 

. . .  Amber  Pale 

orange 

L.  Lt.  Yel. 
H.  Reddish 
tinge 

Amber 

Palejireen 
with  yellow 
tint 

Medium 

red 

Used  Oil.. 

.  Reddish 

tinge 

Dark  Choc, 
to  black 

Dark 

brown 

Nos.  1  &  2 
dark,  cloudy 
brown 

No.  3  clear 
reddish 
brown 

Dark 

red 

The  color  of  oil  is  a  matter  of  considerable  importance, 
due  to  the  fact  that  the  color  is  changed  by  oxidation.  It  is 
therefore  very  desirable  to  adopt  some  sort  of  a  standard 
scale  or  code  for  determining  the  color  of  oils  so  as  to  bring 
about  uniformity  of  reports.  Special  care  should  be  taken  to 
prevent  the  coloring  of  oil  by  accidental  means,  such  as  dust, 
renmants  of  packing,  fringes  of  gaskets.  The  use  of  red  rub¬ 
ber  in  manhole  joints,  gaskets,  pipe  flanges,  etc.,  should  be 
avoided  as  a  small  amount  of  such  material  readily  dissolves 
in  the  oil  and  may  completely  change  its  color.  Moreover,  if 
particles  of  this  material  break  off,  they  may  plug  up  the 
strainers  and  do  considerable  damage.  The  color  of  the  oil 


iii'<iiiiiui:iiii'iii:iiii‘iiii<!ii!Miii  I.!  iiuiiii !  i:  III!  ill  III:  i:ii:iiii'iiiiiii:ii:iii:ii{::iiii:ii.i.i:i{  iii'in:  iv  ji<  i.ii  in  iiiiiuiiiHiiinii!iiiiiiiiniiiiii 

JN  its  report  the  Prime  Movers  Committee 
outlines  practical  suggestions  as  to  types 
of  apparatus  and  methods  of  operation  which 
have  proved  successful  in  Western  power 
plant  practice,  and  recommends  that  a  special 
study  be  given  to  an  operating  code. 
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Table  No.  1 


PLANT 

Sbe  of  Turbine  Kw. 


Mmke  of  Turbine . 

Speed  of  Turbine  r.pjn.... 
Type.  Vert,  or  Horiiontal . 
TURBINE  OIL 
Tmde  Nnine  of  Lub.  Oil . . 


By  whom  mnnufictured . 

Qunlity  of  oil,  Henry,  Med.,  Light. 

of  oil,  pnmlEn  or  nsphnitum. . 

NEW  OIL 

Sperihc  Gmrity  nt  60°  F . 

Flnnh  Point  O^ . 

Fire  Point  Open . 

Snyboit  Vinoornty  nt  104°  F. 


Snybolt  Vineoeity  at  140°  F. 


Color . 

Demukibility  in  Water. . 
USED  OIL 

Length  of  time  oil  wae 
when  testa  were  made. 


SpeeiSe  Gravity  at  60°  F, . . 

Flaah  Point  Open . 

Fne  Point  Op» . 

SayboH  Viseosity  at  ii)4°  F. 
Saybolt  Viscosity  at  140°  F. 
Color . . 


Demulsibility  in  water . 

Acidity . 

How  often  oil  is  tot^ . 

a  hat  method  of  testing  is  used . 


I 

II 

III 

IV 

V 

Tut.  1  Tut.  2  Tut.  3 

Tut.  1  Tut.  2  Tut.  3  Tut.  4  Tut.  S 

Tut.  4  Tut.  5  Tut.  6  Tut.  ’ 

Tur.  1  Tur.  2  Tur.  3  1 

12000  15000  20000 

3000  3600  5000  10000  17500 

15000  15000  12500  15000 

loono 

9000  12000  12500  1 

West.  West.  West.  G.  E.  G.  E. 

Allis 

G.  F.  G.E.  G.E.  C 

CuTtia  Curtia  Curtia 

Paraons  Parsons  Parsons  Curtis  Curtif 

Curtis  Curtia  Curtis  Cnrtv 

Tialr'ers  Co 

Curtia  Curtia  Chirtie  C 

750  750  750 

1200  1200  1800  1800  1800 

1800  720  720  720 

1800 

720  720  1800 

Vert.  Vert.  Vert. 

Horis.  Horis.  Horis.  Horis.  Horis 

Horis.  Vert.  Vert.  Vert. 

Horis. 

Vert.  Vert.  Horis.  \ 

Noa.  2  and  3  Systems 

Oil  No.  1 

Oil  No.  2 

Oil  No.  2 

OU  No.  2 

90%  Oil  No.  1 

10%  Oil  No.  2 

Co.  No.  2 

Co.No.  1  Co.  No.  2 

Oil  No.  1 

Co.  No.  2 

Co.  No.  2 

Medium 

light 

Alternate  shipments  of  heavy 

Heavy 

Medium 

and  light 

Oil  No.  1— Paraffin 

Oil  No.  2— Asphaltum 

Paraffin 

Asphaltum 

As^Aaltum 

Asphaltum 

Lioirr  Hgsvr 

0.8680  (or  31.3B) 

30  5  B 

0103  .0.300 

T 

21.6B  .0235 

386°  F. 

415°  F. 

310°  F.  335°  F. 

T 

344 

440°  F. 

46”)°  F. 

345°  F.  .385°  F. 

T 

374 

138  See. 

142  (at  100°  F.) 

126  265 

275  fst 

110  Sec.  COD'D,  with 

100°  F.) 

water  at  15°  C. 

100-105  (»t 

3  66 

210°  F.) 

60  Sec.  comp,  with 
water  at  15°  C. 

75 

68  108 

Cold  test  2.5° 
F. 

2  00 

.Amber 

Orange,  pale 

Light  vellow  to  Reddish 

Amber 

Pale  green  with  yellow 

reddish  green  green 

tint 

Good 

Not  determined 

P 

1  yr.  3  months 

Some  new  oil  is  added  as  needed  to  Frplaee 

It  b)  impoaaible  to  state,  as  new 

Sept.  10-22 

No.  3  No.  2  turbim 

eraporation  and  to  replace  that  (^wr 

ml  is  added  as  necessary  tr 

tur.  2  with  make 

from  the  system  for  use  on  auxiliary 

make  up  looes. 

yrs.  up  oil  ex- 

machinery. 

tends  over 
several  yrs 

29  8B 

9343 

9278  9371 

.  300°  F. 

418°  F. 

330°  F. 

375°  F. 

335°  F.  334°  F. 

.  440°  F. 

465°  F. 

370°  F. 

370  370 

.  160  See. 

143  (at  100°  F.) 

281 

147  3  sec.  200  16 

84  See. 

105 

67  86  8 

Reddish  tinge 

Dark  chocolate  to  black 

Dark  brown 

Clear,  Dark, 

reddish  cloudy 

brown  brown 

.  150 

Good  (complete  separation) 

0  21% 

Daily  for  water 

.  0  55% 

N/400 

Monthly  or  oftener 

• 

ance  requires 
Saybolt  viw'~”"'etfr 
grad,  cylinder  for 

Allow  to  settle  in  test  tube 

Centrifuge,  titration  and  vis 
eoaimetrr 

water 

VI 


MWO 

G.E. 


720 

Vert. 


0000 

Q.E. 


720 

Vert. 


Oil  No.  2 


.\sphaltum 


.9102 
310°  F. 
345°  F  . 
126 


68 


Light  yellow 


Spec.  Gravity  at  120° 
F.  24  5  Baume 


Dark  red 


Two  hours 
Slight  trace 
Daily 


Viscosimeter  grad.  cyl. 
for  water 


may  be  a  determining  indication  of  its  condition.  Thus  at  one 
station  where  the  oil  is  a  dark  chocolate  to  black  color,  the 
oil  and  water  do  not  separate  without  treatment.  In  another 
plant  where  the  color  is  light  the  w’ater  readily  separates 
from  the  oil.  In  another  plant  where  the  oil  is  slightly 
darker,  it  takes  a  somewhat  longer  time  to  separate. 

The  contamination  of  the  oil  by  dust  is  a  matter  that  is 
often  overlooked  and  should  be  constantly  borne  in  mind.  To 
avoid  this  it  is  essential  that  oil  tanks  be  covered.  Exposure  to 
the  air  should  also  be  avoided  as  much  as  possible,  as  oxidation 
is  the  principal  factor  in  breaking  down  the  oil.  Covering  of 
tanks  will  aid  in  preventing  the  aeration  of  the  oil. 

In  some  cases  the  oil  tends  to  vaporize  at  points  of 
highest  temperature,  and  where  vents  are  provided  and  the 
vapor  escapes  to  the  atmosphere,  there  is  a  tendency  for  the 
oil  to  become  devitalized  by  evaporation  of  the  lighter  con¬ 
stituents.  It  is  advisable,  therefore,  to  arrange  vents  so  as 
to  return  the  vapors  to  the  oil  at  some  point  where  it  is  cool 
enough  to  recondense  them. 

The  presence  of  water  in  the  oil  is  one  of  the  principal 
causes  of  sludge,  emulsion  and  deterioration.  Water  may  get 
into  the  oil  from  the  condensation  of  gland  steam.  This  con¬ 
densation  may  be  contaminated  with  mineral  salt  or  boiler 
compounds  where  boilers  have  a  tendency  to  prime.  Water 
may  leak  into  the  oil  through  leaks  in  cooler  coils,  unless  the 
coolers  are  designed  so  that  the  oil  pressure  is  greater  than 
the  water  pressure.  This  should  bp  done  in  all  cases,  and 
arrangements  should  be  made  for  the  observation  of  the 
water  discharged  from  coolers  to  avoid  losing  oil  in  case  of 
leaks.  Water  may  also  be  formed  chemically  in  the  oil  by 
oxidation  from  the  air,  and  this  chemical  reaction  may  be 
assisted  by  the  presence  of  dust  and  impurities.  By  keeping 
tanks  properly  covered,  much  of  this  difficulty  will  be  avoided. 

Table  No.  3  gives  a  comparison  of  the  amount  of  oil 


in  the  different  systems,  the  quantity  of  make-up  oil,  and  the 
filtering  capacity. 

Table  No.  3 — Capacity  of  Lubricating  Oil  Systems 


Plant .  I 

Oil  in  system,  gals . 8750 

Capacity,  return  tanks,  gals.. . .  1795 
Make-up  oil  in  1  yr..  gals. .  . .  .6009 
Make-up  oil  in  per  cent  of  total  40% 
Oil  filtering  capacity  per  hour, 

gals . 2100 

Systems  independent  or  inter¬ 
connected . Ind. 


II 

Ill 

IV 

V 

VI 

1800 

None 

6050 

7500 

7050 

116  % 

800 

3800 

4084 

1800 

41% 

4650 

5875 

30('«) 

51% 

400 

1000 

600 

800 

Nore 

Inter. 

Inter. 

Ind. 

Ind. 

Inter. 

In  plants  having  more  than  one  turbine  there  are  two  dif¬ 
ferent  types  of  systems,  one  in  which  the  lubricating  oil  for 
all  turbines  is  interconnected,  the  other  in  which  each  turbine 
has  a  separate  lubrication  system  of  its  own.  A  separate 
system  for  each  turbine  appears  to  be  the  preferable  arrange¬ 
ment.  This  permits  the  oil  to  have  a  rest  whenever  the  tur¬ 
bine  is  shut  down,  w’hereas  wdth  the  interconnected  system 
the  oil  never  gets  a  complete  rest  unless  the  entire  plant  is 
shut  down.  It  is  possible  to  localize  trouble  more  easily  in 
the  case  of  the  independent  system,  so  that  if  the  oil  is 
contaminated,  due  to  some  local  cause  on  one  turbine,  the 
difficulty  will  not  be  spread  to  the  whole  plant.  It  is  desir¬ 
able,  how’ever,  to  arrange  interconnection  between  the  differ¬ 
ent  turbines  for  use  in  cases  of  emergency. 

The  present  tendency  among  turbine  manufacturers  is  to 
make  each  machine  self-contained  writh  the  oil  reservoir  in 
the  turbine  base.  This  results  in  some  cases  in  a  somewhat 
limited  oil  capacity.  Much  larger  oil  storage  capacity  is 
required  in  the  case  of  vertical  turbines  than  in  the  case  of 
horizontal  machines,  due  to  the  fact  that  more  oil  is  used  in 
the  step  bearing,  and  generally  throughout  the  vertical  ma¬ 
chine,  than  in  the  horizontal  machine. 
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The  quantity  of  make-up  oil  used  per  year  varies  greatly 
in  different  plants.  In  one  case  as  much  as  116  per  cent  of 
oil  is  added  in  a  year.  In  a  similar  plant,  where  gn^ater  care 
is  taken  to  prevent  contamination  of  the  oil,  only  51  per  cent 
is  added,  and  in  a  third  plant  where  filters  are  used  the 
make-up  is  only  41  per  cent  of  the  total. 

The  quantity  of  oil  filtered  varies  considerably  and  it 
appears  that  the  less  filtering  capacity  is  installed,  the  more 
make-up  oil  is  required. 

The  quantity  of  oil  cooling  varies  greatly.  In  many 
cases  it  appears  that  inadequate  cooling  surface  is  provided 
or  else  the  cooling  coils  are  designed  so  that  they  cannot  be 
properly  cleaned,  with  the  result  that  the  heat  transfer  is 
greatly  reduced. 

Table  No.  4  gives  a  comparison  of  oil  and  cooling  water 
temperatures  of  the  different  stations. 

Table  No.  4 


Comparison  of  Oil  and  Cooling  Water  Temperatures 


Plant . 

I 

II 

III 

IV 

V 

VI 

Oil  to  cooling  tanks . 

1570 

120° 

150® 

1420 

1350 

132® 

Oil  from  cooling  tanks. . . 

97 

98 

140 

139 

110 

no 

Oil  to  bearings . 

97 

98 

140 

139 

no 

no 

Vert.  Horiz 

Vert.  Horiz. 

Oil  from  step  bearing _ 

150  . 

(  ■  • 

138 

140 

Oil  from  tur.  bearing .... 

150  166 

130  120 

135 

Oil  from  mid.  bearing . . . 

180  184 

1  •  , 

145  141 

140 

Oil  from  gen.  bearing. . . . 

170  170 

130 

Water  to  cooling  coils . . . 

61 

75 

72 

64 

60 

58 

Water  from  cooling  coils. 

82 

76 

^  78 

68 

62 

Water  to  bearings . 

58 

60 

None 

Water  from  bearings . . . . 

64 

.  .  . 

71 

Water  to  cooling  tower. . . 

80 

70 

None 

Water  from  cooling  tower 

76 

60 

Kind  of  water . 

Fresh 

Fresh 

Fresh 

Fresh 

Fresh 

Salt 

Coils  in  tanks . 

Iron 

Copper  Copper 

Iron 

Brass 

It  is  desirable  to  keep  a  record  of  temperatures  of  both 
oil  and  water  in  and  out  of  the  coolers,  and  calculations  of 
the  heat  transfer  should  be  made  at  frequent  intervals  in 
order  to  determine  the  effectiveness  of  the  cooler  and  to  indi¬ 
cate  when  scale  is  forming  in  the  coils. 

There  is  a  tendency  to  depart  from  the  former  practice 
of  placing  cooling  coils  in  the  turbine  bases  of  horizontal 
machines  and  to  install  separate  tubular  coolers  instead. 
Coils  placed  in  the  turbine  base  or  in  storage  tanks  are  diffi¬ 
cult  to  clean,  both  internally  and  externally,  and  can  only  be 
cleaned  by  shutting  down  and  draining  the  tanks.  If  coils 
are  installed  in  tanks  they  should  be  off  the  bottom  of  the 
tank  where  the  sludge  collects,  as  the  sludge  collecting  aroimd 
the  coils  interferes  with  proper  heat  transfer.  The  pipe  out¬ 
lets  from  the  coils  should  run  out  througd^  slots  in  the  top 
edge  of  the  tanks,  so  they  can  be  readily  removed  and  so 
they  will  not  interfere  with  the  closing  of  the  tank  covers. 
Where  brass  or  copper  coils  are  connected  to  iron  pipes,  the 
connection  should  be  made  at  a  point  outside  the  tanks  so  that 
leakage  resulting  from  galvanic  action  will  not  cause  water 
to  leak  into  the  oil. 

The  coils  should  be  nuide  preferably  of  iron,  and  fresh 
water  should  be  used  as  the  cooling  agent.  Where  it  is  neces¬ 
sary  to  use  salt  water  for  cooling,  the  coils  should  be  of 
brass.  The  use  of  iron  coils  reduces  the  electro-chemical  ac¬ 
tion  and  also  the  catalytic  effect  of  sludge  formation  in  the  oil. 

Water  cooled  bearing^s  are -provided  with  flat  copper 
coils  embedded  in  the  babbit.  These  coils  cannot  be  cleaned 
mechanically,  and  owing  to  the  high  temperature  existing  in 
the  bearings  there  is  a  tendency  for  scale  formation.  These 
coils  should  be  washed  out  chemically  occasionally  to  remove 
the  scale.  Strainers  should  be  provided  to  prevent  foreign 
matter  entering  the  coils. 

All  oil  coolers  should  be  accessible  for  repairs  and  clean¬ 
ing.  Separate  units  should  be  installed  and  arranged  so  that 
one  unit  can  be  cleaned  without  shutting  down  the  turbine. 
It  is  important  to  provide  vents  on  vertical  oil  coolers,  pro¬ 
vided  with  relief  valves,  to  prevent  the  accumulation  of  gas 


or  air  which  may  result  in  the  cooler  becoming  air  bound  and 
failing  to  perform  its  function.  The  high  pressure  used  on 
step  bearings  on  vertical  turbines  may  result  in  damage  to 
the  oil  where  leakage  occurs  through  the  suction  valves  of 
the  pumps.  This  permits  expansion  of  the  oil  through  fine 
streams,  atomizing  it  and  tending  to  crack  the  oil.  If  allowed 
to  continue,  serious  damage  may  be  done  to  the  oil  from  this 
cause.  When  the  oil  is  cracked  the  impurities  present  are 
given  a  full  chance  to  attack  and  destroy  the  oil,  particularly 
so  where  a  large  amount  of  air  is  present. 

Horizontal  turbines  are  ordinarily  provided  with  an  oil 
pump,  operated  by  the  main  shaft  of  the  turbine,  and  an 
auxiliary  steam  driven  pump  for  use  in  starting  and  stopping 
and  for  emergency  in  case  the  main  oil  pump  should  stop 
pumping  for  any  reason.  It  is  important  to  provide  auto¬ 
matic  starting  arrangement  for  the  auxiliary  oil  pump  so 
that  it  will  start  up  immediately  in  case  the  oil  pressure  be¬ 
comes  low.  As  a  further  safeguard,  it  may  be  desirable  to 
install  a  gravity  oil  tank  of  sufficient  capacity  to  furnish  oil 
xmtil  the  machine  comes  to  rest.  In  case  of  stoppage  of  oil 
flow  to  the  bearings,  the  machine  could  be  stopped  auto¬ 
matically  and  the  gravity  tank  cut  in  to  prevent  damage 
before  the  nuudiine  comes  to  rest. 

In  order  to  prevent  contamination  of  the  oil  by  air  it  is 
desirable  to  discharge  oil  into  tanks  below  the  oil  level,  for 
when  the  oil  discharges  at  the  top  of  the  tank  above  the  oil 
level  a  considerable  quantity  of  air  is  carried  down  into  it. 
The  overflow  outlet  test  holes  from  the  turbine  bearings 
should  be  kept  closed  to  prevent  air  being  sucked  in  by  the 
flowing  oil.  A  hinged  glass  cover  may  be  provided  for  ob¬ 
servation  and  temperature  readings. 

Strainers  should  be  considered  an  essential  part  of  the  fil¬ 
tering  system  and  they  should  be  placed: 

1.  On  suction  to  pumps. 

2.  On  discharge  from  pumps. 

3.  On  returns  to  sump  tanks. 

They  should  all  be  of  the  twin  type,  to  be  cleaned  during 
operation.  Strainers  will  catch  remnants  of  packing  from 
step  bearing  pumps  and  remnants  of  gaskets  and  packing 
from  pipe  joints,  etc.,  which  are  bound  to  wear  off  and  find 
their  way  into  the  system. 

The  sump  tanks  should  also  be  considered  as  part  of  the 
filtering  system  and  the  baffles  arranged  to  cause  sludge  to 
deposit  to  as  grreat  an  extent  as  possible  before  oil  is  drawn 
to  filter. 

The  baffles  should  be  so  placed  as  to  effect  a  precipita¬ 
tion  of  suspended  matter,  and  sufficient  drains  should  be  pro¬ 
vided  to  draw  off  sludge  and  water.  It  would  be  possible  in 
designing  such  tanks  to  avoid  gage  glasses  as  they  are  very 
unreliable.  Instead  a  glass  insert  set  in  metal  of  tanks,  glass 
doors  in  side  near  bottom  could  be  used  for  observation.  The 
latter  have  the  additional  advantage  of  being  capable  of  being 
used  for  cleaning  without  removing  tops. 

Care  should  be  taken  that  the  dirtiest  oil  and  sludge 
are  not  drawn  to  filter.  The  cleaner  the  oil  the  better  filter¬ 
ing  is  accomplished.  It  is  doubtful  if  the  filter  is  any  value 
when  oil  is  in  exceedingly  bad  condition.  The  filter  cloth  in 
some  cases  where  oil  is  badly  oxidized  rots  extremely  fast, 
and  particularly  so  on  top  part,  indicating  that  the  function¬ 
ing  of  the  filter  is  short  circuited.  In  such  cases  the  oil  passes 
through  only  the  upper  portion  of  the  cloth;  the  dense  oil  in 
the  lower  half  appears  to  be  in  a  state  of  rest. 

Oil  to  reduction  gears  on  auxiliaries  should  not  be 
allowed  to  connect  with  main  turbine  oil  system  as  there  is 
danger  of  water  entering  through  glands  on  auxiliaries,  and 
also  gearng  might  operate  better  with  oil  of  a  different 
viscosity. 

Absolute  prevention  of  contaminating  influence  is  prac¬ 
tically  im]K)ssible.  Therefore  limiting  the  items  tending  to- 
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wards  injury  appears  to  be  the  solution,  and  the  most  prom¬ 
inent  agency  to  accomplish  this  result  is  a  means  to  continu¬ 
ally  remove  water,  sludge,  etc.,  even  if  only  of  a  very  slight 
daily  amount.  Arrangements  to  conveniently  allow  this  to 
be  done  should  be  given  serious  consideration,  and  special 
attention  shoxild  be  given  to  the  following  points: 

1.  Proper  design  of  appliances. 

2.  Proper  arrangement  at  accessible  places. 

3.  Easily  accessible  for  repairs,  inspection  and  cleaning. 

4.  Strainers  and  filters  of  sufficient  capacity  kept  in 
such  condition  that  they  will  function  to  full  capacity  at  all 
times,  grreatly  facilitated  by  keeping  the  oil  in  such  condition 
that  water  separates  readily  and  contamination  is  reduced  to 
a  minimum. 

Where  a  chronic  condition  exists  such  as  water  entering 
and  injuring  the  oil,  an  unrelenting  exertion  should  be  applied 
to  prevent  any  damage  or  devitalizing  effect  to  grow  on  the 
oil,  and  an  immediate  and  vigorous  research  instituted  and 
continued  until  the  trouble  is  located  and  remedied. 

Operating  Code 

This  is  a  subject  which  has  been  given  considerable 
attention  during  the  last  two  or  three  years  by  the  Technical 
Section,  and  when  the  writer  was  at  the  Technical  Meeting 
in  Milwaukee  in  September,  the  chairman  of  the  National 
Technical  Section  advised  that  he  realized  that  consideration 
of  this  subject  would  have  to  be  extended  over  a  long  period, 
but  the  various  geographical  sections  were  asked  to  grive  the 
subject  some  consideration. 

It  is  generally  recogpiized  that  in  the  emplo3mient  of  a 
definite  operating  code  in  the  plants  of  any  power  system, 
benefits  are  certain  to  accrue.  Not  only  is  an  operating  code 
an  aid  to  efficiency  in  operations  from  the  standpoint  of 
economy,  but  efficiency  in  plant  personnel  as  well.  It  makes 
for  reliability  of  operation  by  diminishing  the  injurious 
effect  of  frequent  changes  in  personnel.  Not  necessarily 
changes  in  executive  personnel,  but  rather  those  subordinates 
requiring  executive  supervision.  Often  it  is  the  case  that  the 
ideas  of  some  able  executive  engineer  are  followed  out  in 
practice  until  a  change  of  superintendents,  after  which  he 
finds  later  that  operations  are  deviating  from  his  rules  to  the 
detriment  of  the  system. 

A  definite  operating  code  would  go  a  long  way  toward 
improving  operating  conditions  in  such  cases.  It  might  be 
found  very  difficult  to  formulate  such  a  code  on  a  national 
basis  owing  to  the  different  operating  conditions  prevailing 
in  different  localities.  Changing  conditions  in  the  art  and 
the  personal  opinions  of  minor  executives  would  prove  diffi¬ 
cult  obstacles  to  overcome.  Nevertheless,  such  a  code  offers 
many  opportunities  for  putting  the  best  methods  of  the 
industry  into  practice. 

First  of  all,  in  consideration  of  such  a  code  it  is  mani¬ 
festly  necessary  that  operating  men  be  agreed  upon  .defini¬ 
tions  in  order  to  have  some  ground  for  comparison  of  plant 
or  system  performance.  Accordingly,  the  work  of  the  sub- 
conunittee  this  year  was  to  confine  its  efforts  to  a  study  of  the 
operating  code  definitions  as  submitted  by  the  Technical  Na¬ 
tional  Section  and  to  conunent  on  them,  offering  suggestions 
and  criticisms. 

The  definitions  as  outlined  fall  under  six  general  heads, 
as  follows: 

A.  Property  and  Equipment  Definitions. 

B.  Input  and  Output  Definitions. 

C.  Capacity  Definitions. 

D.  Factor  Definitions. 

E.  Performance  Definitions. 

F.  Auxiliary  Energy  Definitions. 

The  definitions  as  given  are  confined  entirely  to  steam 
stations  and  systems,  taking  no  account  of  combinations  of 
steam  and  hydraulic  units  or  plants.  Many  of  the  definitions 
refer  to  coal  only,  whereas  complete  treatment  requires  that 
they  take  account  of  all  fuels,  although  avowedly  the  inten¬ 


tion  to  treat  of  definitions  applying  to  the  more  complicated 
operating  cases  only  after  the  simpler  definitions  had  been 
agreed  upon  and  to  include  all  other  varieties  of  fuel  in  the 
final  revision;  the  effect  has,  nevertheless,  been  to  rather  limit 
the  discussion  as  among  the  sub-committee  members  of  the 
Pacific  Coast  Electrical  Association. 

Of  the  ten  members  of  this  particular  sub-committee 
representing  eight  different  power  companies  comments  were 
received  from  five  representatives  of  that  many  companies, 
indicative  of  some  interest  in  the  definitions  after  all. 

I  will  not  attempt  in  this  report  to  include  all  the  crit¬ 
icisms  of  the  definitions  as  outlined  by  the  National  Technical 
Section.  The  criticisms  of  our  members  have  been  sent  on 
to  the  National  Technical  Committee  for  consideration.  This 
whole  subject  is  one  which  must  be  considered  by  the  Cen¬ 
tral  Committee  and  our  assistance  in  the  matter  is  confined 
to  giving  them  our  criticisms  of  their  definitions.  I  might 
add  that  of  the  members  of  the  committee  who  replied,  they 
did  not  touch,  or  rather  passed  over,  the  great  majority  of  the 
definitions  as  accepted  by  the  National  Technical  Committee. 

It  would  appear  from  this  action  that  the  majority  of  the 
definitions  met  with  the  approval  of  the  members  of  this 
committee. 

Boilers  and  Accessories 

Generation  of  electricity  by  oil  fuel  has  been  largely  a 
Western  development,  and  has  been  employed  on  so  exten¬ 
sive  a  scale  that  oprating  methods  and  results  may  be  fairly 
well  standardized  for  any  given  set  of  conditions. 

Crude  oil  being  practically  the  only  fuel  available  in 
s\ifilcient  quantities  in  this  territory  at  a  price  justifying  its 
use  in  industries  of  this  character,  this  method  of  generation 
has  been  followed  almost  exclusively,  except  in  certain  plants 
located  near  the  oil  fields  where  large  supplies  of  natural  gas 
as  a  by-product  of  the  petroleiun  industry  have  become  avail¬ 
able  as  fuel.  In  the  Pacific  Northwest  sufficient  refuse  from 
the  saw  mills  is  available  to  insure  a  dependable  source  of 
fuel,  but  even  here  oil  burning  equipment  is  usually  installed 
to  supplement  the  other  fuel. 

In  most  cases  the  object  in  view  in  developing  steam 
generating  plants  in  this  territory  has  been  the  provision  of 
emergency,  or  stand-by  equipment,  to  supplement  the  existing 
water  power  installations,  in  order  to  protect  the  systems,  as 
far  as  may  be,  against  sudden  physical  interruptions  and 
provide  a  reserve  source  of  power  against  abnormal  periods 
of  low  water  supply.  Another  justification  of  steam  genera¬ 
tion,  peculiarly  a  problem  of  the  rapidly  growing  West,  is  to 
care  for  the  natural  growth  of  population  and  consequent 
demand  for  electrical  energy  during  the  period  of  construc¬ 
tion  of  water  power  plants,  thus  insuring  a  connected  load 
ready  to  shift  to  the  hydro  plant  on  its  completion  sufficient 
for  its  economical  operation. 

Steam  plants  of  this  character  usually  operate  at  very 
low  load  and  plant  factors.  The  average  capacity  factor,  or 
ratio  of  output  to  installed  capacity,  of  the  plants  reporting 
in  this  district  being  as  low  as  14.87  per  cent  for  the  year 
1922.  The  amount  of  time  on  stand-by,  or  operating  at  light 
and  fluctuating  loads,  are  usually  excessive,  and  periods  of 
maximum  demand  may  be  sudden  and  severe.  Such  features 
seriously  affect  operating  efficiencies  in  the  boiler  rooms  and 
may  easily  result  in  increased  maintenance  costs  as  well.  It 
naturally  follows  that  electricity  developed  from  such  sta¬ 
tions  costs  materially  more  per  kw-hr.  than  where  generated 
by  water  power  or  by  steam  plants  operating  under  more 
favorable  conditions,  and  the  reduction  of  such  costs  to 
reasonable  figures  while  maintaining  the  protection  demanded 
by  good  service  is  a  very  difficult  problem  indeed  for  many 
systems. 

As  far  as  the  boiler  room  is  concerned,  such  condition 
of  load  and  stand-by  being  determined  by  outside  sources. 
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the  conditions  under  which  it  must  operate  are  more  or  less 
fixed,  and  the  problem  remains  to  determine  the  best  equip¬ 
ment  for  such  service,  or  the  best  method  of  operating  exist¬ 
ing  equipment,  and  it  was  with  the  idea  of  discovering  the 
practice  of  member  companies  along  such  lines,  particularly 
regarding  maintenance,  that  your  committee  directed  its 
investigations  this  year. 

The  tendency  in  these  newer  installations  appears  to  be 
towards  somewhat  larger  units,  the  largest  being  1,166  horse- 
pow'er  rating.  Stirling  type  boilers  are  all  equipped  to  take 
steam  from  the  back  drum,  and  one  company  has  installed 
integral  economizers.  Combustion  space  has  been  increased 
to  around  2.6' cu.  ft.  per  rated  horsepow’er  and  higher  settings 
are  used.  It  is  expected  the  mechanical  atomizing  equipment 
will  enable  higher  ratings  to  be  carried  with  increased  effi¬ 
ciency.  Tests  on  the  original  installation  of  these  burners 
showed  as  high  as  80  per  cent  boiler  efficiency  at  300  per 
cent  rating.  ITie  mechanical  burner  also  is  said  to  produce 
a  softer  flame  with  less  damage  to  furnace  walls. 

A  new  design  of  mechanical  atomizing  burner  has  re¬ 
cently  been  placed  on  the  market  wrherein  variations  of  range 
is  secured  by  passing  oil  from  a  central  chamber  in  the 
burner,  eliminating  the  necessity  of  changing  tips  to  secure 
a  change  in  capacity.  The  manufacturers  claim  these  burn¬ 
ers  will  operate  on  from  250  to  1,820  lb.  of  oil  per  hour  per 
burner,  or  a  range  in  steaming  capacity  of  approximately  90 
per  cent  without  changing  tips.  The  burners  are  desig^ned 
to  operate  at  a  pressure  around  200  lb.,  but  it  is  claimed 
they  will  give  a  good  spray  at  pressures  as  low  as  35  lb. 
per  sq.  in.  Oil  temperatures  range  around  210  degrees  for 
16  Baume  oil,  varying  somew'hat  with  the  gravity  and  con¬ 
stituents  of  the  oil. 

Criticism  of  old  installations  include  the  following: 

Units  too  small,  too  little  combustion  space,  boilers  set  below  the 
trround  level.  Boiler  columns  and  supports  located  “at  points  where  they 
are  easi'y  damaKcd  by  fire.  Tendency  of  boilers  to  prime  severely  at  over 
loads  if  concentration  is  carried  at  all  hiRh.  Insufficient  space  in  feed 
water  heaters.  Feed  water  heaters  set  too  near  the  level  of  feed  pumps 
and  electrically  operated  feed  pumps  subjected  to  line  disturbances. 

A  lartte  number  of  small  boilers  will  require  approximately  the 
same  number  of  attendants  as  the  same  number  of  units  of  lanrer  size, 
while  maintenance  and  radiation  losses  will  be  considerably  higher  than 
the  same  capacity  in  larger  units. 

A  universal  complaint  in  the  older  installations  has  been  the  limited 
combustion  space  allowed,  usually  between  1.6  and  2  cu.  ft.  per  rated 
hp.,  which  seriously  limited  efficiencies  at  higher  ratings.  Various  meth¬ 
od  have  been  used  to  increase  this  space,  including  straightening  fronts 
on  old  style  Stirling  boilers,  moving  the  bridge  wall  in  B  &  W, 
lowering  the  floors  and  the  installation  of  certain  types  of  patented 
furnaces. 

In  the  old  style  Stirling  boilers  with  sloping  fronts  the  supporting 
column  for  the  top  drums  was  located  in  side  walls  at  about  the  point 
of  the  most  severe  action  of  the  fire,  and  unless  the  brick  work  was 
well  maintained  was  often  damaged.  When  these  fronts  have  been 
straightened  it  has  been  customary  to  move  these  columns  outward  to 
secure  the  protection  of  the  front  wall,  which  seems  to  eliminate  all 
trouble  from  this  source.  Superheater  hangers,  where  suspended  from 
the  top  member,  are  also  liable  to  damage  by  the  fire  and  have  been 
repla-ed  by  cast  saddles  resting  on  the  side  members,  which  seem  to 
give  better  protection. 

Stirling  type  boilers  taking  steam  from  the  middle  drum  show 
considerable  tendency  to  prime  when  forced  much  above  rating  unless 
the  concentration  is  kept  low  or  the  average  practice  being  from  80  to  150 
gr.  per  gal.,  with  a  maximum  of  around  200  gr.  per  gal.,  depending  some- 
W'hat  on  the  nature  of  the  fuel  and  the  per  cent  of  rating  carried. 
Gas  fired  boilers  show  a  greater  sensitiveness  in  this  regard,  due  to  the 
greater  clean'iness  of  the  tubes  with  the  consequent  greater  heat  absorp¬ 
tion  in  the  first  pass.  One  company  has  successfully  changed  the  outlet 
on  its  boilers  from  the  middle  to  the  back  drum  and  report  good 
results. 

Many  of  the  feed  water  heaters  in.stalled  were  equipped  with  ex¬ 
tremely  small  storage  capacity,  giving  little  reserve  for  the  pumps  in 
case  of  fluctuations  in  supply,  and  some  of  the  newer  installations  are 
making  more  generous  provision  in  this  regard.  Some  heaters  were  also 
installed  with  very  low  suction  head  to  the  pumps,  making  operation 
troublesome  when  temi>eratures  were  raised  to  around  212  degrees. 

When  electric  driven  boiler  feed  pumps  obtain  current  from  the 
main  distributing  system  they  are  subject  to  its  disturbances,  and  while 
serious  trouble  from  this  regard  is  extremely  rare,  it  may  at  times  of 
severe  overload  with  frequency  considerably  below  normal,  result  in  con¬ 
siderable  difficulty  in  getting  sufficient  water  to  the  boilers.  Where 
equipment  of  this  kind  is  used,  reliability  makes  it  desirable  to  have 
either  auxiliary  steam  equipment  or  a  separate  source  of  electric  power. 

At  no  plant  in  this  district  is  any  effort  made  to  ap¬ 
proach  the  high  ratings  carried  by  the  Eastern  plants,  the 
average  in  practice  being  around  150  per  cent,  with  a  maxi¬ 
mum  of  about  200  per  cent,  which  appears  to  be  about  the 


maximum  attainable  with  the  older  equipment  using  steam 
atomizing  burners,  the  limit  being  set,  apparently,  by  the 
ability  to  obtain  a  sufficient  admixture  of  air  and  the  tem¬ 
peratures  the  furnace  linings  are  able  to  withstand. 

Mechanical  atomizing  equipment  being  installed  in 
plants  under  process  of  construction  will  probably  allow 
higher  ratings  to  be  carried  when  desired,  but  no  data  is  as 
yet  available. 

The  following  table,  giving  size  and  type  of  boilers  and 
ordinary  and  maximum  ratings  carried,  show  operating  prac¬ 
tice  of  plants  in  this  district: 


.  # 

Plant  Size  of  boilers 

Type 

Ordinary 

rating 

carried 

Max. 

rating 

carried 

A 

Oil  &  Gas  (777  &  850) . . . 

. . . .  Stirling 

160% 

190% 

B 

Gas  (822  Stirling) 

(825  Connelly) . 

135% 

190% 

C 

Oil  &  Gas  (640  h.p.  Stirling) 

(640  h.p.  B.  &  W.) . 

150% 

200% 

244% 

150% 

D 

Oil  (520  &  1200  h.p.  B.  &  W.) . 

150% 

E 

Oil  &  Gas  (535  &  890  Stirling) . 

140% 

F 

Oil  (500  h.p.  Stirling) . 

10% 

200% 

G 

Oil  (823  h.pk  Stirling) . . . 

(standby) 

110% 

250% 

Perhaps  the  greatest  upkeep  cost  of  many  boiler  rooms 
occurs  in  furnace  repair,  which  when  neglected  may  affect 
operating  efficiency  and  even  result  in  serious  damage  to  steel 
supports  and  boiler  structures.  An  analysis  of  costs  of  this 
w'ork  in  one  plant  of  19,000  boiler  hp.,  operating  24  furnaces, 
gave  an  average  over  a  three-year  period  of  $.086  per  1,000 
kw-hr.,  or  $426  per  furnace  per  year,  where  furnaces 
were  maintained  in  good  condition  and  boilers  Avere  operated 
around  150  per  cent  of  rating.  These  furnaces  had  all  been 
operated  over  ten  years  without  rebuilding,  so  the  above 
flgure  probably  represents  about  the  average  yearly  main¬ 
tenance  for  this  w'ork  at  this  plant.  Sufficient  data  w’ere  not 
available  to  get  comparative  cost  of  this  work,  but  it  would 
probably  be  found  to  depend  largely  on  the  percentage  of 
rating  carried  and  hours  run. 

Unfortunately,  the  grades  of  Are  clay  available  on  the 
Pacific  Coast  do  not  produce  a  very  dependable  furnace 
lining,  and  the  price  of  eastern  fire  brick  in  this  locality  makes 
their  use  prohibitive.  All  plants  reporting  used  brick  of  local 
manufacture,  and  all,  with  one  exception,  expressed  a  desire 
for  brick  of  higher  refractory  qualities. 

An  effort  has  been  made  by  at  least  one  manufacturer 
to  meet  this  demand  by  treating  local  clay  in  the  electric 
furnace,  regrinding  and  burning  into  a  brick  from  which 
practically  all  fusible  material  has  been  eliminated.  Brick 
of  this  type  will  easily  withstand  the  temperature  encoun¬ 
tered  in  the  boiler  furnaces,  but  sometimes  show’  considerable 
tendency  to  spawi  after  prolonged  use. 

Several  companies  reported  the  use  of  one  or  more  of 
the  brands  of  plastic  fire  brick  to  a  limited  extent,  and  com¬ 
ment  on  this  material  was  universally  favored.  It  is  easily 
applied,  results  in  a  very  tight  wall,  free  from  joints,  and 
has  little  tendency  to  slag  or  run.  Its  higher  price,  however, 
restricts  its  use  to  points  of  severest  deterioration.  One 
company  molds  the  checker  work  and  furnace  floors  from 
this  material  as  well  as  using  it  in  the  side  w’alls.  Others 
have  found  it  useful  in  repairs  and  small  patches  that  would 
not  justify  relaying  a  considerable  portion  of  wall. 

Condition  of  service  and  feed  w’ater  vary  considerably — 
also  the  amount  of  upkeep  of  drums  and  tubes  for  different  lo¬ 
calities — but  for  companies  reporting  in  this  district  the  length 
of  time  between  cleaning  varied  from  four  to  six  w’eeks,  or 
approximately  1,000  hours  actual  service  where  w’ater  is  not 
treated,  to  from  six  to  twelve  months  where  water  softeners 
are  used.  Internal  methods  of  cleaning  include  the  usual 
turbining  of  tubes  and  scraping  or  brushing  of  drums,  fol¬ 
lowed  in  many  cases  by  the  application  of  some  form  of  in- 
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side  paint,  “Spartain"  being  the  brand  most  commonly  used, 
others  being  graphite  and  kerosene  (below  the  water  line) 
and  zinc  oxide  and  kerosene  above  the  water  line,  and 
grraphite  and  marine  engine  oil  (principally  rape  seed  oil). 
The  frequency  of  application  varied  from  three  months  to  a 
year.  Only  two  cases  of  internal  pitting  were  reported,  evi¬ 
dently  caused  by  oxidization  due  to  air  dissolved  in  the 
water.  These  were  corrected  by  the  use  of  the  internal  paint, 
which  also  prevents  to  some  extent  the  adherence  of  scale 
to  the  shells. 

Several  cases  of  external  corrosion  of  drums  and  tubes 
were  reported  due  principally  to  admixture  of  moisture  with 
collections  of  soot.  A  chemical  analysis  of  soot  from  the 
rear  pass  of  an  oil  fired  boiler  gave  the  following  results: 


It  will  be  noticed  that  the  first  10  or  15  degrees  tem- 
pjerature  rise  occurs  fairly  rapidly  during  the  four  or  five 
hours  following  blowing,  followed  by  a  more  gradual  rise  of 
approximately  15  or  20  degrees  more  during  the  remainder 
of  the  24  hours.  The  second  curve  on  the  same  sheet  shows 


Carbon,  etc . 

Silica  (Sio,) — . 

Iron  (Fe»Oi) . 

Calcium  (CaO) . 

Magnesium  (MgO) 
Alkalies  (as  NaO).. 

Chlorine  . 

Sulphate  (as  SOi).. 


Total. 


.100% 


The  acidity  of  the  material  calculated  as  sulphuric  acid 
is  21.13  per  cent.  It  is  seen  that  approximately  only  half 
the  material  is  really  soot  in  the  sense  of  unbumed  carbon. 
Sulphur  in  the  oil  is  responsible  for  the  formation  of 
sulphates,  which  upon  the  addition  of  water,  results  in  the 
attendant  action  upon  shells  and  tubes.  The  remedy  con¬ 
sists  of  stopping  the  leaks  where  possible  and  cleaning  and 
painting  the  shells  with  red  lead  and  oil,  graphite  and  oil, 
or  Spartain  external  paint,  usually  applied  with  an  air  spray. 

The  tube  renewals  in  most  of  the  plants  reporting  were 
extremely  small,  ranging  from  nothing  to  from  five  to  seven 
tubes  per  boiler  per  year,  the  higher  number  being  in  plants 
that  had  been  in  service  from  twelve  to  fifteen  years.  The 
principal  losses  occurred  either  in  the  front  banks,  where 
tubes  were  subject  to  the  more  intense  heat,  or  at  the  lower 
ends  of  the  rear  pass  tubes,  where  leakage  from  super  heat¬ 
ers  caused  excessive  corrosion.  This  latter  has  caused  exten¬ 
sive  tube  renewals  in  some  boilers,  where  superheaters  have 
been  neglected. 

All  plants  in  this  district  where  operation  is  at  all  con¬ 
tinuous  have  installed  soot  blowers  of  either  the  Diamond  or 
Vulcan  manufacture,  and  uniformly  report  good  results,  ex¬ 
cept  in  gras  fired  plants,  which  have  no  soot  to  blow  and  do 
not  use  the  blowers  except  when  changing  to  oil. 

The  earlier  installations  consisted  of  eight  or  nine 
blower  units,  distributed  through  the  boiler  passes,  but  re¬ 
cent  practice  has  shown  a  tendency  to  limit  their  use  to 
the  second  and  third  pass,  installing  either  three  or  four  units. 
This  arrangement  has  been  found  to  remove  the  heavier  soot 
deposits  and  eliminate  the  frequent  replacement  of  warped 
and  burned  units  where  they  were  installed  in  the  hotter 
parts  of  the  furnace,  and  while  materially  reducing  the  orig¬ 
inal  and  maintenance  cost  of  the  installation,  reduce  the  flue 
gas  temperature  to  within  35  to  50  degrees  of  the  complete 
installation. 

Some  cases  of  warped  and  sticking  units  were  reported 
with  the  old  style  heads,  which  have  been  eliminated  in  the 
new  valve  in  head  type,  which  also  reduces  the  amount  of 
steam  used  in  blowing  to  a  minimum. 

Frequency  of  operation  varies  from  every  eight  to 
twenty-four  hours  where  boilers  are  operating  fairly  continu¬ 
ously  to  once  a  week  on  stand-by  service.  The  attached 
curve  shows  increase  in  flue  temperatures  per  hour  after 
blowing  on  a  Stirling  boiler  equipped  with  nine  units  of  Dia¬ 
mond  blowers,  the  boiler  operating  at  a  fairly  constant  load 
of  approximately  150  per  cent  rating. 


DMsnm  showingr  the  results  of  blower  tests  on  one  boiler. 


the  effect  of  discontinuing  their  use  over  a  period  of  three 
weeks,  during  which  time  the  temperature  rose  fairly  uni¬ 
formly  during  the  first  17  days  to  approximately  150  degn^s 
above  the  average  when  the  blowers  were  used,  after  which 
it  held  fairly  constant  during  the  remainder  of  the  time, 
returning  again  to  the  original  figure  upon  the  resumption 
of  blowing. 

Some  trouble  was  reported,  due  to  leaky  caps  in  super¬ 
heater  drums,  the  seats  having  become  scored  or  pitted. 
Remedies  have  included  rolling  in  plugrs,  the  most  satisfactory 
being  made  of  short  lengths  of  tube  welded  shut  at  the  top, 
welding  plugs  into  the  drums,  and  the  use  of  some  of  the 
brands  of  Hot  Joint  paste  on  the  gaskets.  Excellent  results 
are  reported  from  the  latter  practice,  using  manganesite. 
Another  indirect  remedy  consists  of  installing  thermostatic 
traps  on  the  superheater  drains  to  eliminate  the  accumula¬ 
tion  of  water  in  the  drums.  Such  leaks  are  a  source  of  con¬ 
siderable  deterioration  to  drums  and  tubes  during  periods  of 
stand-by,  and  may  result  in  serious  damage  if  allowed  to 
continue  over  long  periods  of  time.  No  excessive  losses  of 
pressure  through  superheaters  were  reportd,  the  averagfe  be¬ 
ing  from  2  to  7  lb.,  the  latter  at  approximately  185  per  cent 
rating.  It  is  understood  that  one  company  had  some  diffi¬ 
culty  in  this  regard  and  substituted  nozzles  for  the  usual 
cores  on  the  saturated  side,  with  good  results. 

Plant  arrangement  determines  quite  larg^ely  the  number 
of  attendants  necessary  in  the  boiler  room,  and  it  is  often 
the  case  where  additions  have  been  made  that  the  new  boilers 
are  placed  in  such  manner,  or  so  remote  from  the  older  in¬ 
stallation,  as  to  render  it  impossible  for  one  man  or  one 
crew  to  attend  both  units,  even  where  the  amount  of  atten¬ 
tion  would  not  be  large.  The  location  and  types  of  pumps  and 
auxiliaries  also  sometimes  reqmre  extra  attention,  as  well  as 
the  nature  of  the  load  the  plant  is  expected  to  carry. 

Where  conveniently  arranged,  the  usual  practice  seems 
to  be  about  one  man  to  every  eight  boilers,  or  a  fireman  and 
water  tender  to  18  boilers,  per  shift.  This  would  also  call 
for  the  presence  of  some  one  in  addition  q\ialified  to  inves¬ 
tigate  and  care  for  unusual  cases  of  trouble,  and  would  in¬ 
clude  the  necessary  attention*  to  the  boiler  room  auxiliaries. 

Division  of  duties  also  varies  in  different  plants,  in 
some  it  being  the  practice  for  one  man  to  both  fire  and  tend 
water  on  a  certain  number  of  boilers,  while  in  others  the 
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firing  of  a  larger  number  of  boilers  constitutes  one  man’s 
duties,  while  the  water  is  looked  after  by  another. 

The  following  table  shows  the  practice  of  companies  in 
this  regard: 


No.  of 

No.  firemen 

No.  water 
tenders 

Other 

Boiler  hp. 

boilers 

per  shift 

per  shift 

attendants 

19,000 . 

24 

2 

3 

1  senior  fireman 

3,500 . 

7 

1 

1 

General  fore- 

13,250 . 

28 

3 

(Two  boiler 

man  charge  of 
oi>eration  &  re¬ 
pairs 

Two  extra  men 

5,340 . 

6 

2 

rooms  in 

on  11  to  7  a.  m. 

7,380 . . 

12 

1  fireman  to 

6  boilers 

1  fireman  on  8 
oil  burners 

4  on  4  lamp 
black  boilers 

the  same  shift  blow  down 
plant)  and  get  concen¬ 

tration  test 
Water  tender  cares 
for  pumps  and  heaters 

While  performance  of  boiler  equipment  under  test  con¬ 
ditions  is  easily  reduced  to  standard  conditions,  it  is  a  more 
difficult  problem  to  develop  any  standard  of  operating  effi¬ 
ciency  by  which  to  measure  the  actual  results  secured  in  prac¬ 
tice  that  will  include  the  varying  conditions  of  load,  type  of 
appartus,  stand-by,  fluctuations,  etc.,  which  have  a  consider¬ 
able  influence  on  the  kilowatts  per  barrel  produced. 

<  Practice  of  companies  reporting  varied  from  practically 
no  comparison  except  the  logged  output,  through  short  daily 
and  monthly  summaries  of  kw-hr.  produced,  fuel  used  and 
other  principal  operating  features,  to  the  more  elaborate 
efficiency  sheets  where  as  many  factors  as  possible  affecting 
plant  operation  are  calculated  each  day  and  plotted  in  a 
series  of  curves  tracing  the  variations  of  all  metered  quan¬ 
tities. 

Another  and  generally  used  method  is  that  of  referring 
daily  results  to  a  standard  curve  of  plant  efficiency,  where 
kilowatts  generated  are  plotted  against  oil  burned,  data  for 
the  curve  usually  being  obtained  from  past  plant  perform¬ 
ance.  Daily  or  shift  results  are  referred  to  this  on  the  basis 
of  100  per  cent  operating  efficiency  for  points  falling  on  the 
curve  and  corresponding  lower  or  higher  values  as  points  are 
above  or  below  the  calculated  values. 

These  methods  are  open  to  the  objection  that  the  time 
element  or  turbo  hours  and  reserve  boiler  capacity  are  not 
allowed .  for.  And  ‘it  is  obvious  that  the  same  operating 
efficiency  could  not  be  expected  of  a  plant  with  three  tur¬ 
bines  in  operation  carrying  a  load  considerably  below  the 
rated  capacity  of  one  machine  that  could  be  expected  with 
only  the  one  machine  running. 

A  modfication  of  this  method,  including  a  correction 
for  turbine  hours,  is  in  use  by  one  company  which  reports 


Chart  showing  estimated  efficiency,  described  in  the  text  as  Sheet  1. 


a  gain  of  10  per  cent  in  operating  efficiency  in  two  years 
through  interest  stimulated  in  this  manner. 

Sample  sheets  are  attached  of  a  development  of  this 
idea,  including  allowance  for  number  of  boilers  in  service  and 
turbine  hours  run  by  units  of  different  size  and  efficiencies. 
This  gives  a  remarkably  good  analysis  of  daily  operating 
conditions,  is  easily  prepared  and  affords  perhaps  as  accu¬ 
rate  a  yard  stick  as  any  by  which  to  measure  plant  economy 
under  extreme  variations. 


Chart  showing  actual  operating  efficiency,  described  in  the  text  as  Sheet  2. 


Once  the  standard  curves  shown  in  sheet  1  are  plotted 
for  the  given  conditions  no  further  computations  are  neces¬ 
sary,  as  daily  results  for  any  load  or  hours  run  of  any  unit 
can  be  transferred  to  the  curve  sheet  by  use  of  a  pair  of 
dividers,  as  shown  in  sheet  2,  it  being  only  necessary  to  cal¬ 
culate  the  percentage  of  actual  to  estimated  barrels  to  plot  the 
efficiency  curve.  When  the  different  quantities  are  blocked  off 
for  each  day  as  shown  it  also  makes  it  easy  to  determine  their 
relative  importance  and  obtain  a  clearer  idea  of  the  ratio  of 
useful  to  wasted  fuel. 

Station  Instruments 

Nearly  all  plants  on  the  Coast  are  using  flow  meters 
for  various  purposes.  In  a  number  of  cases  meters  indicat¬ 
ing  only  the  flow  of  steam  are  use  as  a  guide  in  properly 
proportioning  the  load  between  boilers  for  indicating  steam 
consumption  on  turbines  and  for  indicating  steam  used  for 
atomizing  oil  fuel.  These  are  of  little  value  except  as  they 
are  made  valuable  by  intelligent  use  by  the  operating  force, 
as  no  record  is  left  for  future  reference  or  comparison,  and 
there  is  no  means  of  determining  the  total  consumption  or 
output  of  various  apparatus. 

As  these  instruments  are  made  recording,  so  that  a 
record  is  left  of  the  performance  of  machines,  apparatus  and 
men,  their  value  becomes  greatly  enhanced. 

Integrators  on  these  instruments  are  in  limited  use, 
although  in  many  instances  they  were  originally  furnished 
with  the  meters,  but  were  removed  because  of  unreliability 
under  the  conditions  of  operation. 

As  a  great  number  of  records  are  simultaneously  made 
on  one  chart,  the  value  of  the  records  so  made  become  grreater, 
provided,  of  course,  that  these  pertain  to  conditions  of 
definite  relationship. 

Boiler  meters  recording  simultaneous  records  of  steam 
flow,  air  flow  and  flue  gas  temperature  are  in  very  common 
use  and  are  of  a  considerable  value,  both  for  economy  of 
operation  and  for  checking  condition  of  apparatus,  output  of 
boilers,  plant  consumption,  etc.  * 

Steam  flow  meters  recording  only  the  flow  are  of  no 
great  value  for  accurate  determination  of  superheated  steam 
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unless  supplemented  by  recording  pressure  gage  and  re¬ 
cording  thermometer,  both  placed  in  the  immediate  vicinity 
in  the  steam  line  with  the  flow  meter  connections. 

The  use  of  pitot  tubes  in  connection  with  flow  meters 
has  become  obsolete,  giving  way  to  the  flow  nozzle  in  some 
cases  and  to  the  thin  plate  orifice  in  others.  The  thin  plate 
orifice  seems  to  have  the  preference  over  the  flow  nozzle,  due 
to  the  greater  ease  of  installation  and  care. 

Flow  meters  working  on  this  plate  orifice  follow  very 
closely  the  laws  governing  the  venturi  tube  and  are,  there¬ 
fore,  much  more  easily  calibrated. 

Venturi  meters  are  in  use  in  a  number  of  plants  for 
measuring  condensate  and  for  measuring  feed  water.  In  at 
least  one  case  the  venturi  meter  is  used  for  measuring  oil 
to  the  boiler  furnaces.  One  plant  uses  one  venturi  meter 
for  interconnecting  to  condensate  lines  on  a  number  of  imits. 

The  value  of  recording  thermometers  on  steam  and  ex¬ 
haust  lines  is  not  generally  appreciated.  They  are  of  more 
value  in  the  determination  of  energ^y  distribution  than  any 
other  class  of  instrument  except,  of  course,  the  pressure 
gages.  There  is  nothing  that  will  give  as  accurate  informa¬ 
tion  regarding  absolute  back  pressure  in  exhaust  lines  as  the 
temperature  of  the  dry  saturated  steam  therein.  As  a  check 
on  condensing  and  vacuum  apparatus  it  has  no  equal. 

There  seems  to  be  a  general  impression  that  COi  re¬ 
corders  are,  as  a  rule,  unreliable  and  inaccurate,  not  suffi¬ 
ciently  rugged  to  withstand  the  wear  and  tear  of  general  use. 
The  Mono  Duplex  CO»  recorder  seems  to  be  quite  reliable  and 
accurate,  requiring  the  minimum  of  care. 

This  instrument'  gives  all  the  useful  information  that 
could  be  pven  by  an  Orsat  if  in  constant  use  by  a  skilled 
operator.  Omitting  the  human, element,  as  it  does,  it  be¬ 
comes  invaluable  in  boiler-room  economy. 

Referring  back  to  Bailey  boiler  meters  and  the  method 
of  adjusting  air  flow  to  steam  flow,  so  long  as  the  Orsat  is 
taken  as  a  basis  for  this  adjustment  the  question  naturally 
arises:  Why  not  keep  an  automatic  Orsat  at  work  on  the 
boiler  furnaces? 

The  general  use  of  chemical  rather  than  electrical  in¬ 
struments  seems  to  be  the  practice  for  condenser  leakage, 
except  in  plants  using  sea  water  for  cooling  purposes,  where 
in  most  cases  it  has  been  found  that  the  qmcker  and  more 
convenient  electrical  instrument  is  the  rule.  The  use  of  re¬ 
cording  instruments  for  this  purpose  has  apparently  not  be¬ 
come  the  practice  yet,  though  there  seems  to  be  considerable 
to  recommend  it. 

Careful  use  of  the  chemical  process  of  detecting  soluble 
salts  in  water  will  enable  determination  of  percentages  of 
make  up  condenser  leakage,  boiler  concentration  and  numer¬ 
ous  other  quantities  it  is  desirable  to  know. 

The  following  is  suggested  as  a  very  complete  installa¬ 
tion  for  a  plant  of  moderate  size,  smaller  plants  avoiding 
those  whose  value  would  not  seem  to  justify  the  expense  of 
installation: 

Boiler  Room  InetrumcnU 
(Not  including  indicatins  (rages  In  common  use.) 

For  each  boiler — 

(1)  Ellison  draft  gage. 

(2)  Bailey  boiler  meter. 

(3)  Venturi  tube  in  feed  line  with  connections  so  arranged  that  it 

can  be  cut  in  on  a  central  meter  serving  not  more  than  four 

boilers. 

(4)  Fuel  measuring  device  for  complete  check  on  fuel  to  each  boiler. 

(6)  Recording  thermometer  in  boiler  outlet. 

For  each  four  boilers — 

(1)  Venturi  meter  for  use  on  individual  feed  lines  as  mentioned 

above  (3). 

(2)  Mono  Duplex  CX>,  recorder. 

For  each  unit  of  boilers — 

(1)  Recording  steam  pressure  gage. 

(2)  Low  range  indicating  gage,  for  master  gage. 

Engine  Room  Instruments 

For  each  main  unit — 

(1)  Flow  meter  showing  steam  flow,  pressure  and  temperature  records. 

(2)  Recording  thermometer  showing  temperature  of  exhaust. 

(3)  Recording  vacuum  gage. 

(4)  Mercury  vacuum  gage  as  check  on  (3). 

(5)  Bi-record  recording  thermometer  on  circulating  water  inlet  and 

outlet. 


(6)  Venturi  tube  and  meter  eirenlating  water  discharge  line. 

(7)  Indicating  thermometer  in  hot-well  line. 

For  each  unit  of  auxiliary  appsuutus— 

(1)  Steam  flow  meter  with  pressure  and  temperature  records. 

(2)  Recording  themoometer  in  auxiliary  exhaust  line. 

For  water  measurement — 

(1)  Cochrane  V-notch  meter  showing  simultaneous  temperature  record 

in  connection  with  feed  water  heater. 

(2)  Neptune  or  similar  meter  on  nudee-up.  (This  meter  should  be 

of  sufficient  capacity  to  measure  entire  consumption  of  plant, 
as  this  may  be  the  only  source  of  supply  to  boilers  in  case  of 
sudden  drop  in  load.) 

The  above  instruments  would  give  all  necessary  data 
for  working  out  a  complete  heat  balance  for  entire  plant. 
They  would  also  g^ve  sufficient  check  on  condenser  perform¬ 
ance,  leakage,  etc. 

Condensers 

The  chief  source  of  trouble  in  steam  condensers  on  the 
Pacific  Coast  seem  to  be  tube  pitting  and  corrosion  and  fer^ 
rule  leakage. 

It  is  quite  generally  considered  that  coarse  crystalline 
structure  of  the  metal  is  an  evidence  of  conditions  whidi 
promote  corrosion  and  certain  tube  manufacturers  are  pre¬ 
pared  to  furnish  tubes  with  a  grain  structure  having  crystals 
not  exceeding  .02  to  .03  millimeter  in  diameter. 

We  have  not  obtained  any  data  upon  actual  experience 
with  such  special  tubes,  but  have  found  extremely  rapid 
corrosion  in  cases  where  the  structure  was  very  coarse. 

All  kinds  of  packing  has  been  used  in  the  past  in  the 
effort  to  obtain  a  tight  gland  without  excessive  seizing  of 
the  tube.  Of  recent  years  metallic  packing  has  given  good 
satisfaction  after  the  peculiarities  of  installing  it  were  under¬ 
stood.  In  some  cases  light  fibre  rings  have  been  put  in  ahead 
of  the  packing  to  eliminate  the  tendency  of  the  packing  to 
squeeze  through  between  the  tube  and  tube  sheet.  The  prac¬ 
tice  of  omitting  ferrules  when  using  metallic  packing  is  stiD 
in  the  experimental  stage.  An  advantage  claimed  for  this 
packing  is  the  electrical  bonding  of  tube  and  sheet,  whidi 
should  tend  to  reduce  corrosion.  There  is  a  type  of  corrosion 
which  attacks  the  entrance  end  of  the  tubes  and  is  probably 
an  erosion  due  to  the  turbulent  state  of  the  water.  Partial 
remedies  have  been  found  in  painting,  tinning  or  otherwise 
applying  a  protective  coating  to  the  first  six  inches  or  so  of 
the  tube.  Paint  offers  the  advantage  that  it  can  be  applied 
and  renewed  without  removing  the  tubes  from  the  condenser. 

Attention  may  be  called  to  an  experience  with  large  con¬ 
densers  where  tube  sheets  were  found,  after  some  years  of 
service,  to  be  cracked  around  the  edges,  apparently  caused  by 
expansion  and  contraction  of  the  tubes  bending  the  tube 
sheet  back  and  forth.  It  is  not  possible  to  definitely  connect 
this  trouble  with  any  particular  kind  of  packing,  as  different 
kinds  were  in  use  at  different  times. 

Such  information  as  has  been  furnished  upon  natural 
draft  cooling  towers  indicates  that  circulating  water  may  be 
cooled  to  about  the  dry  bulb  temperature,  and  that  the  make¬ 
up  water  required  is  approximately  equal  to  the  rate  of 
evaporation  from  the  boilers.  The  loss  from  the  tower  by 
wind  carrying  away  spray  may  be  in  excess  of  this,  but 
where  such  spray  loss  is  prevented  by  louvers  the  above  rule 
holds.  It  is  advantageous  to  have  the  louver  slats  amply 
broad.  Metal  strips  placed  at  right  angles  to  louver  boards 
at  their  outer  edges  still  further  conserve  water  from  being 
blown  away. 

The  growth  of  algae  in  the  cooling  tower  may  be  con¬ 
trolled  by  copper  sulphate  in  a  dilution  of  1  to  4,000,000. 

The  general  practice  as  to 'specifications  for  circulating 
pumps  was  found  to  be  that  the  purchaser  specified  the  flow 
required  and  also  the  delivery  and  suction  heads  against 
which  it  was  to  be  delivered,  thus  assuming  the  uncertainties 
as  to  friction  heads. 

The  chairman  of  the  Prime  Movers’  Committee  of  last 
year  recommended  that  special  study  be  gfiven  to  an  Operat¬ 
ing  Code,  and  I  wish  to  concur  with  him  in  this  recommenda¬ 
tion  for  the  work  of  the  next  year’s  committee. 
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ELECTRICAL  CONSTRUCTION 


The  use  of  electrical 
appliances  and  devices 
consuming  450  watts 
or  more,  and  the  use  of 
plug  clusters  screwed  into 
a  socket  of  a  fixture  wired 
with  No.  16  or  smaller  wire 
(each  cluster  supplying  two 
or  more  devices),  thereby 
imposing  a  load  of  8  amp. 
or  more  on  a  socket  de¬ 
signed  for  2.25  amp.  and 
on  a  wire  which  is  approved 
by  the  National  Board  of 
Fire  Underwriters  for  6 
amp.  in  the  case  of  No.  16  and  but  3  amp.  if  the  fix¬ 
ture  is  wired  with  No.  18  wire,  is  a  common  occur¬ 
rence  where  adequate  outlets  are  not  available. 
In  order  to  eliminate  the  use  of  these  devices  in  tffis 
hazardous  manner,  it  has  been  deemed  necessary 
by  the  municipal  inspection  departments  of  many 
cities  to  provide  in  the  following  manner  for  this 
condition:  in  the  dining  room,  kitchen,  breakfast 
room,  breakfast  nook,  laundry  (or  porch  used  as  a 
laundry),  or  bathroom,  a  convenience  outlet,  if  in¬ 
stalled,  can  be  connected  to  a  660-watt,  2-wire  light¬ 
ing  circuit,  but  no  additional  convenience  outlets  can 
be  installed  on  such  lighting  circuit. 

If  no  convenience  outlet  is  installed  in  any  of 
the  above  mentioned  locations,  it  is  required  that 
the  lighting  fixtures  in  such  rooms  be  wired  with 
No.  14  B.  &  S.  gage  (or  larger)  wire  and  that  all 
sockets  have  an  approved  rating  of  not  less  than 
660  watts.  In  all  other  rooms,  if  convenience  outlets 
are  installed,  not  more  than  four  shall  be  installed 
on  any  one  660-watt,  2-wire  lighting  circuit.  In  com¬ 
puting  the  load  on  the  circuit,  each  single  outlet  shall 
be  rated  at  not  less  than  100  watts  and  each  duplex 
outlet  at  not  less  than  200  watts. 


125-volt  or  less  branch  of 
No.  12  B.  &  S.  gage  or 
larger  wire,  fused  not  to 
exceed  20  amp.” 

In  all  cases  the  now 
standard  6-amp.  outlets 
with  concealed  contacts,  so 
designed  that  the  cap  may 
be  removed  without  leaving 
any  live  parts .  exposed  to 
accidental  contact,  are  in¬ 
sisted  upon.  In  addition,  no 
screw  base  receptacle  can 
be  installed  within  5  ft.  of 
the  floor  and  even  in  that 
case  if  it  is  within  4  ft.  of  an  ironing  board  it  is 
considered  as  being  intended  for  attachment  of  an 
electric  iron  and  must  be  equipped  with  a  standard 
convenience  outlet  as  above  described. 

In  the  dining  room,  breakfast  room,  library'  and 
other  locations  where  a  table  is  to  be  placed  away 
from  the  wall,  it  is  desirable  to  have  a  floor  outlet. 
In  order  to  minimize  the  expense  of  installation  it 
has  been  ruled  that  if  these  outlets  are  installed  in 
wood  floors  that  are  varnished,  waxed  or  carpeted, 
a  watertight  floor  box  is  not  necessary.  The  only 
special  requirement  is  that  the  cover  plates  be  of 
solid  metal  at  least  in.  in  thickness. 

For  the  purpose  of  determining  the  sizes  of 
service,  etc.,  the  following  rule  is  to  be  followed: 
The  first  special  convenience  outlet  circuit  is  figured 
as  requiring  not  less  than  1,600  watts,  but  each  ad¬ 
ditional  circuit  is  to  be  figured  as  requiring  not  less 
than  660  watts.  The  following  is  an  example  of  this 
requirement : 

1  convenience  circuit _ _ 1,600  watts 

1  “  “  _  660  “ 

2  lighting  circuits  . 1,320  ** 

Total .  3,580  " 


By  E.  Earl  Browne 

President  Celifornis  State  Association  of  Eiectricai  Contractors 
and  Dealers 

/N  the  accompanying  article,  the  second  of 
a  series,  Mr,  Browne  discusses  the  latest 
practice  in  residence  wiring,  to  provide  for 
the  maximum  number  of  convenience  outlets 
on  different  circuits  with  the  minimum  of  ex¬ 
pense,  in  conformance  with  latest  code  and 
municipal  inspection  bureau  requirements. 


Special  Omvenience  Outlet  Circuits 
As  all  modem  homes  have  two  or  more  conven¬ 
ience  outlets  in  each  room,  it  became  apparent  to  the 
inspection  departments  that  special  convenience  out¬ 
let  circuits  were  desirable  and  could  be  installed  as 
a  separate  system  from  the  general  ceiling  and 
bracket  lighting  circuits  at  no  additional  expense. 
Tbe  following  rule  has  been  devised  to  meet  this 
(»ndition: 

“A  total  of  8  single  or  4  duplex  convenience  out¬ 
lets  or  multiples  thereof,  regardless  of  the  room  in 
which  they  are  located,  may  be  installed  on  a  2-wire, 


This  would  make  the  service,  if  2-wire,  No.  8 
S.B.  Solid  R.C.  in  %-in.  conduit  with  a  6()-amp., 
2-i)ole  switch.  If  ^wire,  it  would  be  No.  12  wire 
in  %-in.  conduit  with  a  30-amp.,  3-pole  switch.  It 
has  also  been  apparent  in  many  cases  that  to  reduce 
the  cost  of  electrical  installations  all  outlets  were 
marked  as  “one  electric,”  which,  under  the  National 
Electric  diode,  permitted  a  total  of  16  medium  size 
sockets  or  lamp  receptacles  on  a  660-watt  circuit. 
After  the  job  had  been  passed  and  a  certificate  of 
inspection  received  it  was  not  uncommon  to  find 
circuits  loaded  to  2,000  watts  and  fused  to  20  amp. 
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A  minimum  wattage  rule  has  been  made  to  par¬ 
tially  overcome  this  practice.  The  requirements  are 
that  ceiling  outlets  in  the  living  room,  dining  room 
and  parlor  be  estimated  as  requiring  not  less  than 
200  watts;  libraries  not  less  than  120  watts;  dens, 
breakfast  rooms,  kitchens  and  bedrooms  not  less 


been  made  to  show  a  complete  wiring  diagram.  For 
purposes  of  simplicity  only  such  outlets  are  shown 
as  are  necessary  to  explain  the  text.  In  case  con¬ 
venience  outlets  mark^  “A”  are  connected  to  a 
lighting  circuit  only  one  is  allowed  on  each  circuit. 
Those  marked  “B”  are  limited  to  four  on  each  light- 


The  plan  above  was  drawn  to  illustrate  the  points  brought  out  in  the  article.  No  attempt  has  been  made  to  depict  a 
complete  wiring  diagram,  only  sudi  outlets  being  shown  as  are  necessary  for  explaining  the  text.  Convenience  outlets 
marked  if  connected  to  a  lighting  circuit  must  have  but  one  such  outlet  on  each  circuit.  Convenience  outlets 

marked  “B,”  if  connected  to  a  lighting  circuit  must  have  not  to  exceed  four  such  outlets  on  each  circuit.  Each  outlet 
shall  be  rated  at  not  less  than  100  watts  if  of  the  single  type  and  200  watts  if  of  the  duplex  type. 


than  80  watts;  and  breakfast  nooks  and  all  other 
locations  not  less  than  40  watts.  These  ratings  apply 
to  the  first  ceiling  outlet  in  a  room.  Additional  ceil¬ 
ing  outlets  in  the  same  room  may  be  rated  at  40 
watts  each.  If  any  room  is  equipped  with  bracket 
outlets  only,  these  must  be  wired  for  a  total  wattage 
at  least  equal  to  the  above  minimums.  For  example, 
a  living  room  with  two  brackets  would  be  rated  at 
100  watts  each. 

Where  two  or  more  lighting  circuits  are  in¬ 
stalled,  the  load  must  be  divided  among  them  as 
nearly  equally  as  is  practicable.  Thus,  with  a  total 
load  of  1,500  watts  it  is  not  permissible  to  load  two 
circuits  to  660  watts  each  and  the  third  to  but  180 
watts.  Each  should  be  loaded  to  approximately  500 
watts. 

The  various  points  brought  out  in  the  foregoing 
text  are  shown  on  the  plan  below.  No  attempt  has 


ing  circuit.  The  minimum  wattage  for  ceiling  out¬ 
lets  is  also  indicated  in  the  various  rooms. 

New  Type  of  Switch  Required  for 
Heater  Instailations 

Since  the  underwriters  are  now  insisting  that  3- 
heat  switches  for  electric  heater  installations  be  of 
the  double-pole  type,  attention  is  called  to  the  article 
appearing  in  the  May  1  issue.  The  type  of  switch 
indicated  on  the  drawing  on  page  334  of  that  issue 
was  a  20-amp.,  double-pole,  3-heat  flush  switch, 
which  to  date  has  not  been  on  the  market  in  com¬ 
mercial  quantities.  Switches  of  the  double-pole  tyi)e 
are  now  being  manufactured  and  will  soon  be  avail¬ 
able  in  30-amp.  capacity.  A  30-amp.  switch  will  re¬ 
quire  a  universal  No.  72171  outlet  box  and  a  No. 
72-C-21  two-gang  switch  cover  as  this  switch  re¬ 
quires  a  box  at  least  3  in.  deep. 
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Two  California  Electrical  Homes  Are  Displayed 

Exhibitions  at  Fresno  and  Long  Beach  Attract  More  Than  30,000 
Visitors.  San  Francisco  Home  Is  Officially  Opened. 


pils  toffether  with  their  teachers,  vis¬ 
ited  the  home  on  special  days  and  were 
carefully  shown  the  home  and  all  of  its 
electrical  equipment. 

Special  invitations  to  visit  this  home 
were  sent  to  all  the  women’s  clubs  and 
organizations  in  Long  Beach  and  vicin¬ 
ity,  and  members  of  the  Electric  Club 
appeared  before  the  Rotary  Club,  Lions 
Club  and  kindred  associations  and  in¬ 
vited  them  to  visit  the  electrical  home. 
Also  invitations  were  extended  to  the 
different  merchants’  associations  and 
the  local  Chamber  of  Commerce,  all  of 
whom  rendered  material  assistance  and 
gave  public  endorsement  to  the  show¬ 
ing  of  this  electrical  home. 

The  Long  Beach  Home  is  a  two- 
story  building  containing  five  rooms, 
sleeping  porch  and  bath,  with  the  gfar- 
age  an  integral  part  of  the  structure. 
The  home  embodies  all  of  the  modem 
developments  for  domestic  convenience 
in  addition  to  the  electrical  features. 


California’s  1923  Electrical  Home  hours  this  electrical  home.  It  was  ex¬ 
program  has  been  successfully  launched,  plained  to  the  board  that  the  electrical 
More  than  30,000  people  were  conducted  industry  recognized  the  fact  that  th( 
through  the  two  homes  which  have  been  student  body  of  today  will  be  the  home- 
exhibited  at  Fresno  and  Long  Beach  makers  of  tomorrow,  and  that  with  th( 
during  the  past  two  months,  while  it  is  wonderful  strides  and  advancement  th( 
estimated  that  the  number  who  will  el^tric  idea  is  obtaining  for  usage  ii 
visit  the  San  Francisco  home,  which  is  home  illumination,  heat,  and  power 
now  open,  will  approximate  40,000.  very  likely  within  the  next  decade  th« 
According  to  officials  of  the  California  greater  percentage  of  homes  in  Califor 
Electrical  Cooperative  Campaign,  un-  nia  would  utilize  electric  heat  for  cook 
der  whose  auspices  the  homes  are  being  ing.  iHiat  the  present  is  the  time  t< 
exhibited,  never  has  such  interest  been  teach,  instruct,  and  instill  in  the  mindi 
shown  on  the  part  of  the  public  as  is  of  the  pupils  the  necessity  of  spedfjdni 
being  accorded  the  present  homes.  installing  at  the  time  of  building 

The  Long  Beach  Electrical  Home,  the  wiring  necessary  to  meet  the  re 
which  was  exhibited  from  Feb.  22  to  quirements  of  the  present  and  futur 
March  7,  was  visited  by  fully  15,000  was  also  emphasized.  Several  classe 
people.  The  Electric  Club  of  Long  Beach  of  domestic  science,  twenty  or  more  pu 

was  one  of  the  sponsors  of  the  home  _ 

was  imder  this  organization’s 
direction  that  the  home  was  displayed. 
house  was  built  by  Harold  E. 
architect  and  builder,  fur- 


Ketchum, 

nished  through  the  cooperation  of  the 
Long  Beach  Furniture  Dealers’  Asso¬ 
ciation  and  wired  by  the  Electrical  Con¬ 
tractors  and  Dealers’  Association,  which 
organization  also  furnished  the  appli¬ 
ances. 

Through  the  cooperation  of  the  Long 
Beach  papers,  a  total  of  761  in.  of  pub¬ 
licity  was  secured  fgr  the  home.  The 
various  agencies  concerned  with  its  ex¬ 
hibition  used  1,746  in.  of  advertising  in 
the  local  papers.  All  of  the  advertising 
carried  a  cut  of  the  electrical  home  in¬ 
viting  the  public  to  call  and  inspect  the 
dwelling.  A  supply  of  over  60,000  at¬ 
tractive  stulfers  giving  the  details  of 
the  exhibition,  and  inviting  the  public 
to  inspect  it  was  distributed  wilii  the 
monthly  bills  of  the  central  station  and 
the  telephone  company,  through  the 
correspondence  of  all  interested  dealers 
and  placed  in  automobiles  parked  on  the 
main  streets.  A  total  of  3,000  window 
cards  inviting  the  public  to  visit  the 
home  was  ^splayed  in  hotels,  store 
windows  and  business  houses.  Every 
automobile  in  any  way  connected  with 
those  interested  in  the  exhibition  of  the 
home  bore  large  windshield  stickers 
which  carried  the  invitation  “See  the 
Better  Home  Electrical,  1705  E.  First 
St.  Admission  Free.” 

The  local  representative  of  the  Cali¬ 
fornia  Electrical  Cooperative  Campaign 
appeared  before  the  Board  of  Education 
and  extended  a  cordial  invitation  to  the 
board  as  a  unit  and  to  the  entire  staff 
of  Home  Economics  and  Domestic  Sci¬ 
ence  Departments  togfether  with  the 
pupils  and  classes,  to  visit  at ‘special 


Members  of  the  Long  Beach  Electric  Club  iwyiiis  thrir  oflicial  visit  to  the  electric  home  sponsored 

by  them  in  their  city. 
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The  CalMomii  Elecbicil  G>-oeaative  Gmpugn  Gxnmktee  lakes 
pieasuK  in  invilnK  the  people  ^  the  Valley  to  sec  the  model  Electiical 
Heine  in  Siena  VisU.  Evesyone  in  the  Valey  who  is  nterated  n  fyeata 
comloit  and  convenience  in  the  home  will  gain  woith-while  knowledge 
horn  this  educational  electiical  exhibil.  Eveiy  hoiaewile,  no  mattes  in  wh^ 
of  Kle,  may  vinon  ai  the  Electiical  Honr  the  heedom  which  may  be 
Ken  thnugh  elwincity.  For  this  is  the  wiOing  servant  cl  al,  Mid  poor 
aUe,  as  economical  in  the  cottage  as  in  the  mansion. 

^c  urge  you  to  visit  the  Electiical  Home.  It  is  puieiy  an  educadonal  exhliit 
and  demonatmtion.  Admission  is  free,  and  nobody  wil  be  aobciled  to  buy. 
In  Oakland  70,000  people  recently  visited  a  simiM  electiical  home. 

TKedooncf  the  Valey ‘ifint  complete  Electiical  Home  are  open  to  welcome 

yea.  yen  not  come  as  our  guest) 


Fim  stmt  Mi  Ml  KerddioU  !• 
121I1,  tlniw>rtfiMT«br«. 

Or  tMim  Kccmlian  IVIi  c»r  f 
NltHtlM  tvcMN  tMraMt  W 

Ca—ty  Homtal.  ud  ««li  nonJi 
••  IvM  iveaM 


GJifornia  Electrical  Co-operative  Campaign 


Facsimile  of  on«  of  the  full  page  advertisementa  appearing  in  the  Fresno  papers  during  the 

exhibition  of  the  homes. 


Star  Electric  Works,  J.  L.  Jones  Elec¬ 
trical  Works,  Independent  Electric  Com¬ 
pany,  W-W  Electric  Shop,  and  Bellevue 
Electric  Company. 

The  electrical  appliances  in  each 
room  were  as  follows: 

Living  room — Electric  piano,  electric 
phonograph  and  portable  air  heater. 

Dining  room — Grill,  coffee  um  set, 
toaster,  tea  samovar,  electric  portable 
heater  and  quad  receptacle  for  dining 
table. 

Kitchen — Electric  range,  mayonnaise 
or  drink  mixer,  small  size  dish  washer, 
10-inch  cooling  fan  and  exhaust  fan. 

A  step  hitherto  overlooked  in  the  dis¬ 
playing  of  electrical  homes  was  the 
securing  of  cooperation  from  the  auto- 
niobile  industry  by  allowing  a  dealer  to 
display  a  car  in  the  garage  of  the 
home.  This  was  done  in  both  Fresno 
and  Long  Beach  and  considerable  more 
advertising  secured  for  the  home  in 
this  manner. 

Electrical  contractors  and  dealers  in 
both  cities  where  homes  have  been  dis¬ 
played  announce  that  public  interest 
has  been  aroused  in  electric  appliances 
and  better  home  wiring  methods. 


HE  dinins  room  of  the  elec- 


1  trie  home  recently  diqrieyed 
Beech,  Cellf.,  by 
the  Electric  Chib  of  Lons  Beech 
the  Celifomie  Eleetrieel 
OoopereUTe  Oempeisn.  U  shown 
la  the  upper  picture.  Attention 
wes  celled  to  convenience  out- 
I*lnted  hand, 
pie  leundry  of  the  home,  shown 
In  the  insert,  wes  equipped  with 
M  electric  weshine  mechlne. 
ironins  machine  and  a  conven¬ 
ience  onUet  for  attachins  »««"d 
Irons.  The  desisners  of  the  home 
endeavored  to  make  the  kitchen 
es  convenient  as  possible  and 
every  labor-savins  appliance  was  | 
provided.  One  of  the  feeturm 
of  thU  room  was  the  electric 
d^washer  that  wes  built  into 
the  drain-board  of  the  sink.  The 
cwtlet  installed  at  the  end  of 
the  sink  miables  the  housewife 
to  attach  any  of  the  appUancas 


The  •l•ctricml  intcTMta  of 
FVosno,  Calif.,  In  oonjane- 
Uon  with  Um  California 
Elactrical  Cooporativo  C  a  m- 
paifn,  dlq>ia]red  tha  elactric 
homa,  picture  abora.  in  tha  San 
Joaquin  Vallay  city,  April  12>n. 
Tha  homa  was  ona  of  four 
opanad  to  the  public  in  a  Better 
Homes*  Exposition  held  in  the 
Sierra  Vistar  Tract  in  Fresno. 
Tha  sunny  breakfast  nD<dc,  as 
may  be  seen  in  tha  drcla  to  tha 
rlsht,  was  provided  with  a  du- 
pleoc  convenience  outlet  so  that 
connections  could  be  made  with 
tha  appliances  without  movins 
from  tha  breakfast  table.  A 
view  of  tha  dininc  room  looking 
toward  tha  kitchen  is  slven  In 
tha  lower  picture.  Tha  dininc 
table  was  wired.  The  homa  was 
complataly  furnished  with  all 
applianoes  by  tha  local  dealers. 
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The  booth  of  the  Colin  B.  Kennedy  Company.  San  Francisco  manufacturers. 


Radio  and  Electrical  Show  Held  in  San  Francisco 

Success  of  Initial  Exposition  Leads  Sponsors  to  Announce  that 
Event  WiU  Be  Held  Annually  on  Pacific  Coast 


Public  interest  in  radio  and  electrical 
devices  was  aroused  to  a  high  pitch  in 
San  Francisco  during  the  week  of  April 
2  by  the  First  National  Radio  and 
Electrical  Exposition  held  in  the  Civic 
Auditorium.  It  is  estimated  that  more 
than  26,000  people  visited  the  show 
during  the  six  days  it  was  in  progn^ss. 

While  the  primary  purpose  of  the 
show  was  to  demonstrate  the  progr^s 
which  has  been  made  in  the  radio  in¬ 
dustry  since  its  inception,  the  electrical 
industry  capitalized  upon  the  interest 
of  the  public  by  displaying  the  latest 
electrical  devices  and  appliances.  The 
San  Francisco  Electrical  Development 
League  played  an  active  part  in  making 
the  show  a  success.  This  organization 
maintained  an  information  booth  and 
its  committees  also  participated  in  the 
arrangement  of  the  programs. 

Those  electrical  firms  which  displayed 
appliances  were  given  a  rare  opportu¬ 
nity  of  telling  the  electrical  message 
to  the  women  visitors  whose  interest 
was  not  primarily  in  radio.  At  all 
times  electrical  demonstrators  were  sur¬ 


rounded  by  groups  of  women  whose 
male  escorts  were  inspecting  radio  ex¬ 
hibits. 

One  of  the  features  of  the  educa¬ 
tional  exhibits  was  that  maintained  by 
the  Califomia  State  Association  of 
Electrical  Contractors  and  Dealers.  In 
this  booth,  which  is  shown  in  the  ac¬ 
companying  illustration,  proper  and  im¬ 
proper  methods  of  wiring  a  home  were 
shown.  The  fire  hazard  of  a  carelessly 
installed  wiring  system  was  emphasized 
by  means  of  samples  of  work  which 
had  been  taken  from  burned  buildings. 
Haphazard  installations  were  compai^ 
with  more  modem  types  and  the  dMi- 
gers  of  the  former  pointed  out.  A  mod¬ 
em  entrance  switchboard  was  shown 
while  below  it  was  a  panel  of  the  type 
which  was  installed  but  a  few  years  ago 
and  with  which  the  public  is  most  fa¬ 
miliar.  Interested  spectators  were  con¬ 
ducted  around  the  booth  by  J.  W.  Red- 
path,  secretary  of  the  Contractors  and 
Dealers’  Association,  who  explained 
each  part  of  the  exhibit  in  detail.  The 
electrical  equipment  for  a  modem 


kitchen  was  also  shown,  including 
range,  water  heater,  air  heater,  house 
telephone  and  some  of  the  various  ap¬ 
pliances. 

The  programs  given  each  afternoon 
and  evening  at  the  exposition  were 
broadcasted  by  means  of  a  Western 
Electric  public  broadcasting  system  and 
were  heard  by  radio  enthusiasts  in  all 
parts  of  the  Pacific  Coast  region  as  the 
system  was  connected  to  KPO,  the 
broadcasting  station  of  Hale  Bros. 

The  Pacific  Gas  &  Electric  Company 
displayed  the  large  illuminated  map 
which  is  a  part  of  that  company’s  road 
show. 

That  radio  apparatus  can  be  a  part 
of  every  home  was  the  message  that  a 
number  of  manufacturers  of  inexpen¬ 
sive  instruments  sought  to  tell  the  vis¬ 
itors.  At  one  place  a  self-contained 
radio  set,  using  but  a  single  vacuum 
tube  and  dry  batteries,  was  exhibited. 
The  user  of  this  set  had  but  to  attach  it 
to  an  aerial  and  connect  it  to  the 
ground,  by  means  of  a  water  pipe,  and 
he  could  at  once  receive  radio  music 
and  entertainment,  the  demonstrator 
stated.  Another  concern,  manufactur¬ 
ing  locally,  exhibited  a  simplified  head¬ 
set,  usually  one  of  the  expensive  items 
for  the  radio  fan,  which  contained  but 
a  single  pole  electro-magfnet,  wound 
upon  a  special  core  of  iron,  instead  of 
the  usual  two-pole  or  horseshoe  electro¬ 
magnet.  This  exhibit  was  one  of  the 
many  that  attempted  to  make  it  easy  to 
understand  their  apparatus  by  magnify¬ 
ing  it.  A  huge  radio  receiver,  large 
enough  for  an  elephant,  but  still  made 
electrically  and  mechanically  duplicate 
to  the  smaller  standard  instrument, 
made  an  interesting  and  instructive 
study  for  both  the  technical  experts  and 
the  novices.* 

Among  the  unique  exhibits  was  a 
complete  switchboard  with  a  connection 
between  a  magneto  line  and  a  battery 
line,  a  complete  line  of  telephone,  tele¬ 
graph  and  radio  apparatus  and  an  ex¬ 
hibit  showing  the  latest  broadcasting 
equipment,  recent  improvements  in  con¬ 
nection  with  marine  telephone  appara¬ 
tus  and  transoceanic  communication. 

The  marked  success  of  the  show  has 
led  the  company  which  sponsored  it  to 
announce  that  the  exposition  will  be  an 
annual  event  in  the  future. 


A  general  view  of  the  First  National  Radio  and  Klectrical  Exposition  held  in  the  San  FVancisco  Civic  Auditorium  during  the  week  of  April  2. 
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HE  booth  of  the  Californi*  State  Asaociation  of 


Electrical  Contractors  and  Dealers  at  the  Radio  and 


Electrical  Exposition,  showed  the  old  and  the  new 


methods  of  wirinjr.  The  display  of  the  Pacific  Gas  A 


EHectric  ComiMiny,  shown  at  right,  included  a  map  of 


the  territory  served  by  the  utility.  The  Western  Elec¬ 


tric  Company  booth  is  shown  below 
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Oregwi  Power  Company  Starts  | 
Transmission  Line  Work  j 

The  California  Oregon  Power  Com¬ 
pany  of  Medford,  Ore.,  has  announced 
to  its  stockholders  that  it  has  started 
work  on  a  66,000-volt  transmission  line 
in  Klamath  County,  Oregon,  running 
from  Algoma  north  to  Chiloquin.  Sev¬ 
eral  crews  are  in  the  field  working  on 
the  new  line.  It  is  the  plan  of  the  com¬ 
pany  to  complete  this  line  during  the 
month  of  May.  The  line  is  to  be  20 
miles  long  and  is  being  built  to  supply 
power  to  the  Modoc  Lumber  Company 
and  other  industries  in  Chiloquin. 

The  company  is  also  to  reconstruct  its 
transmission  line  from  Fall  Cr^k 
Power  House  to  Yreka,  Calif.  The  line 
to  be  replaced  is  the  oldest  one  owned 
by  the  power  company  and  was  installed 
in  1903.  The  new  line  will  be  relocated 
to  make  the  right-of-way  more  accessi¬ 
ble  and  easier  to  patrol. 

A  new  transmission  line  in  the  Rogue 
River  Division  of  the  company  has  re¬ 
cently  been  completed  and  is  ready  to 
serve  the  Grants  Pass  Irrigation  Dis¬ 
trict  and  other  users  along  the  line.  The 
line  extends  from  Grants  Pass  to  the 
irrigation  district's  pumping  plants. 
The  district  has  four  pumping  plants, 
aggregating  a  capacity  of  1,050  hp.  The 
new  quarry  of  the  Beaver  Portland  C^ 
ment  Company  at  Wilderville,  Ore.,  will 
also  be  served  by  this  line. 

The  completion  of  this  transmission 
line  has  necessitated  the  reconstruction 
of  the  Grants  Pass  substation.  This  sub¬ 
station  has  recently  been  rebuilt  and 
enlarg^ed. 

Nelson,  B.  C.,  May  Sell  Power  to 
Florence  Mining  Company 
Subject  to  ratification  by  the  rate¬ 
payers,  the  City  of  Nelson,  B.  C.,  has 
entered  into  a  contract  to  supply  the 
Florence  Silver  Mining  Company  with 
600  hp.  per  year  for  a  period  of  ten 
years.  The  Florence  company  has 
signed  a  contract  to  take  not  less  than 
$5,000  worth  of  electricity  per  year,  and 
as  a  guarantee  of  good  faith  is  prepared 
to  deposit  $20,000,  from  which  payment 
for  current  is  to  be  drawn  as  the  cur¬ 
rent  is  used.  The  mining  company 
agrees  to  construct  a  high-tension  line 
from  Balfour  to  the  mine,  near  Ains¬ 
worth,  a  distance  of  12  miles,  and  to 
turn  the  line  over  to  Nelson  as  soon  as 
it  is  constructed,  so  that  the  city  may 
sell  power  to  other  mining  companies 
along  the  route. 

Nelson’s  present  power  line  ends  at 
Willow  Point,  and  in  order  to  fulfill  the 
contract  it  will  be  necessary  to  con¬ 
struct  a  high-tension  line  from  Willow 
Point  to  Balfour,  a  distance  of  about 
ten  miles.  It  is  this  exi>enditure  that 


the  city  council  does  not  feel  justified 
in  maldng  without  the  endorsement  of 
the  rate-payers. 

At  the  present  time  Nelson  has  extra 
power  and  keeps  its  strings  of  glow- 
lamps  burning  across  the  city  streets 
during  the  daytime  rather  than  go  to 
the  expense  of  installing  the  necessary 
switches  to  cut  them  off.  It  has  devel¬ 
oped  a  hydroelectric  plant  at  upper 
Bonnington  Falls,  on  the  Kootenay 
River,  capable  of  providing  4000  hp. 
The  capacity  of  this  plant  could  be  in¬ 
creased  should  the  demand  for  a  gn*eater 
amount  of  power  occur. 

The  installation  in  the  plant  consists 
of  one  750  and  one  1-000-kva.  AUis- 
Chalmers  three-phase  generators, 
driven  directly  by  two  2,000-hp.  Allis- 
Chalmers  turbines.  The  current  is 
transmitted  at  12,000  volts  from  the 
powerhouse  to  Nelson,  a  distance  of  10 
miles,  over  a  two-cinniit  transmission 
line. 

The  Florence  Silver  Mining  Com¬ 
pany,  which  has  been  in  operation  for 
many  years  and  has  produced  a  large 
amount  of  silver-lead  concentrates,  has 
recently  been  reorganized.  D^roit 
bankers  and  manufacturers  provided 
$450,000  additional  capital  to  aid  in  the 
reorganization. 

Goyemment  Radio  Plant  May  Be 
Installed  at  Salt  Lake 

The  United  States  War  Department 
is  completing  plans  for  the  erection  of 
what  is  to  be  the  second  largest  army 
radio  station  in  the  country.  This  sta¬ 
tion  will  be  erected  on  tiie  Fort  Douglas 
reservation  at  Salt  Lake  City,  Utah,  if 
present  plans  are  carried  out.  Robert 
Loghry,  War  Department  radio  engfi- 
neer,  has  been  in  Salt  Lake  City  and  1^ 
announced  that  construction  on  the  new 
station  should  start  within  sixty  days. 

■^e  station  is  to  be  one  of  three  for 
which  construction  arrangrements  have 
been  completed.  The  government  plans 
to  use  these  three  stations  in  conjunc¬ 
tion  with  smaller  relay  stations  to  con¬ 
duct  radio  communication  from  one 
coast  to  the  other  with  only  a  small 
amount  of  delay. 

_  According  to  Mr.  Loghry,  the  new  sta¬ 
tion  will  operate  solely  on  the  continu¬ 
ous  wave  plan  system.  It  will  1^  de¬ 
signed  so  that  broadcast  receivers  will 
not  be  interrupted  by  the  action  of  the 
government  plant. 

I  The  complaint  of  the  town  of  Kamas, 
Utah,  that  excessive  rates  are  being 
:  charged  by  the  Kamas  Heat,  Light  & 
s  Power  Company  has  been  dismissed  by 
the  Public  Utilities  Commission  of 
r  Utah.  The  present  rate  is  15  cents  per 
t  kw-hr.,  with  a  minimum  of  $2  per 
t  month. 


Second  Conference  Conducted  by 
Columbia  Basin  League 

Nine  hundred  and  eighty-five  dele¬ 
gates,  coming  from  three  states,  assem¬ 
bled  at  Phsco,  Wash.,  on  April  21,  at 
the  Second  Annual  Conference  of  the 
Columbia  Basin  Irrigation  League.  The 
attendance  this  year  showed  nearly  a 
100  per  cent  increase  over  last  year, 
when  500  men  were  present. 

Large  delegations  came  from  the 
principal  cities  of  the  Northwest  and 
the  smaller  towns  sent  proportionate 
numbers.  Two  of  the  towns  whidi 
would  receive  direct  benefit,  if  the  irri¬ 
gation  project  is  put  through,  declared 
civic  holidays. 

During  the  meeting  speakers  ex¬ 
pressed  confidence  in  the  feasibility  of 
the  proje^  of  taking  water  from  the 
Pend  Orielle  River  and  delivering  it  by 
grravity  to  the  Columbia  Basin,  where 
it  will  be  used  to  *  irrigrate  approxi¬ 
mately  1,750,000  acres  of  land.  The 
speakers  stated  that  $200,000,000  of 
new  wealth  will  be  added  to  the  North¬ 
west  every  year. 

According  to  E.  F.  Blaine,  head  of  the 
Seattle  delegation  and  the  originator  of 
the  plan,  no  adverse  report  has  ever 
been  made  in  regard  to  the  project. 
Major  General  Georgre  Goethals  an¬ 
nounced  in  a  telegnram  read  at  the  meet¬ 
ing  that  the  project  is  feasible  and  that 
he  is  converted  to  the  plan  of  reclaim¬ 
ing  the  now  dry  area.  Dr.  Hubert  Work, 
secretary  of  toe  interior,  telegraphed 
the  opinion  that  he  considered  the  proj¬ 
ect  a  very  important  part  of  the  in¬ 
terior  department's  reclamation  pro¬ 
gram. 

The  United  States  Government’s  sur¬ 
vey  of  the  project  will  start  in  the  near 
future.  Congress  appropriated  $100,000 
for  this  purpose. 

Among  toe  speakers  at  the  confer¬ 
ence  were:  E.  F.  Blaine  of  Seattle,  C. 
F.  Stinson  and  E.  J.  Reynolds  of  Pasco, 
Charles  Hebberd,  trustee  diairman  of 
the  leagfue,  who  read  the  first  year’s  re¬ 
port;  Charles  Hurley  of  Tacoma,  presi¬ 
dent  of  the  organization,  who  stated 
that  work  will  be  started  in  four  years 
or  sooner;  Dan  A.  Scott,  Washington 
state  director  of  conservation;  Dr.  E. 
O.  Holland,  president  of  Washington 
State  College;  Marshall  Dana  of  Port¬ 
land,  Ore.,  and  N.  W.  Durham  of  Spo¬ 
kane,  who  spoke  to  dispel  toe  fear  of 
overproduction  should  the  new  area  be 
supplied  with  water. 

The  delegates  adopted  several  resolu¬ 
tions  thanking  President  Harding  and 
tees  for  the  coming  year  were  elected 
by  toe  gnroup  meetings.  These  men 
have  met  and  elected  officers  for  the 
league. 
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the  total  load  of  the  station  to  which 
it  is  connected.  All  switching  is  done 
on  the  150, 000- volt  side.  Each  auto¬ 
transformer  is  supplied  with  a  tertiary 
winding.  These  are  connected  in  delta 
to  supply  a  path  for  any  third  harmonic 
present  in  the  voltage  wave,  thus  avoid¬ 
ing  high  insulation  stress  which  would 
otherwise  exist. 

The  work  of  adding  additional  insula¬ 
tor  units  to  the  line  and  of  installing 
insulator  shield  rings  has  been  carried 
along  during  the  past  year.  Auto-trans¬ 
formers  were  purchased  and  installed 
at  power  hoi^s  No.  1,  2,  Vestal  and 
Eagle  Rock.  No  auto- transformers  were 
required  for  Power  House  No.  8  since 
the  step-up  transformers  at  this  power 
house  were  designed  for  operation  at 
220,000  volts.  With  the  recent  comple¬ 
tion  of  all  this  work,  the  West  Big 
Creek  line  was  made  ready  for  cut-over 
on  Saturday  night  and  Sunday  morning. 
May  5  and  6* 

'Fhe  program  was  planned  to  carry 
out  the  various  steps  necessary  in  the 
most  careful  manner.  The  first  step 
was  to  change  the  taps  on  step-up 
transformers  at  Power  House  No.  8 
from  150,000  to  220,000  volts.  This 
work  was  started  at  8  p.m.  after  the 
peak  load  of  Saturday  night.  The  auto¬ 
transformers  at  the  various  power 
houses  and  substations  were  also  con¬ 
nected  to  the  West  Big  Creek  line.  By 
5  a.m.  Sunday  everything  was  ready  to 
energize  the  line.  Power  House  No.  8 
was  connected  to  the  West  Big  Creek 
line.  The  generator  at  Power  House 
No.  8  with  the  West  Big  Creek  line  con¬ 
nected  to  it,  was  slowly  brought  up 
until  it  was  generating  at  35  cycles. 
The  voltage  on  the  line  was  then  raised 
to  200,000  volts. 

The  second  step  was  to  transfer  the 
30,000-kva.  condenser  at  Eagle  Rock, 
which  had  previously  been  running  on 
the  150,000- volt  line  at  50  cycles,  to  the 
West  Big  Creek  line.  This  was  accom¬ 
plished  by  disconnecting  the  condenser 
and  permitting  it  to  coast  down  to  the 
speed  of  approximately  35  cycles,  at 
which  speed  it  was  connected  to  the  Big 
Creek  line. 

The  third  step  .was  to  increase  the 
speed  of  the  generator  at  Big  Creek 
No.  8,  at  the  same  time  adjusting  the 
excitation  to  maintain  220,000  volts. 

The  fourth  step  was  to  synchronize  at 
E^le  Rock  the  West  Big  Creek  line 
with  the  East  Big  Creek  line  and  with 
the  general  Edison  system. 

The  fifth  step  was  to  parallel  at  Big 
Creek  No.  2,  ^e  East  and  West  lines 
operating  at  150,000  and  220,000  volts, 
respectively.  This  system  of  operating 
was  continued  during  the  following 
week. 

On  Saturday  and  Sunday  night.  May 
12  and  13,  the  same  program  was  car¬ 
ried  out  to  bring  the  East  Big  Creek 
line  into  operation  at  220,000  volts. 


Begin  Operating  World’s  Record 
High  Voltage  Power  Line 

Following  two  years’  research  work 
by  the  engineers  of  the  Southern  Cali¬ 
fornia  Edison  Company,  and  approxi¬ 
mately  one  year’s  work  on  the  recon¬ 
struction  of  the  Big  Creek  transmission 
lines  for  operation  at  220,000  volts,  the 
first  of  the  two  lines  was  actually  placed 
in  operation  at  6:12  a.m..  May  6. 

The  conversion  of  the  Big  Creek  lines 
from  150,000  volts  to  220,000  volts  was 
brought  about  by  the  necessity  for  ad¬ 
ditional  transmission  capacity  between 
the  Big  Creek  water  power  development 
and  Los  Angeles.  Operating  at  150,000 
volts,  the  Big  Creek  line  as  constructed 
in  1913,  had  a  capacity  of  150,000  hp. 


sion  line  for  that  voltage  had  never 
been  built  before  and  it  remained  for 
the  engineers  of  the  Edison  company  to 
design  a  line  and  method  for  this  volt¬ 
age.  Working  in  conjunction  with  Prof. 
Harris  J.  Ryan,  of  Stanford  University, 
the  Edison  company  conducted  elaborate 
tests  on  various  combinations  of  insula¬ 
tors  with  and  without  different  types  of 
shielding  devices. 

They  found  that  by  placing  a  metal 
ring  around  the  insulator  next  to  the 
conductor,  and  by  adding  two  insulators 
to  the  string,  sufficient  insulation  could 
be  obtained  for  220,000  volts.  Supple¬ 
menting  these  laboratory  tests,  a  27- 
mile  section  of  the  Big  Creek  line  was 
taken  out  of  service  and  equipped  with 
these  shield  rings.  It  was  energized 


ArtUt’*  drmwins  of  th*  route  of  220,000-ToIt  trunamlMioii  lino  recently  put  in  operation 'by  the 
Southern  California  Edison  Company.  The  power  line  connects  the  new  Laaruna  Bell  Terminal  Sub¬ 
station  with  the  Bis  Credc  line  which  connects  the  Eagle  Rode  and  Vestal  Substations  and  the  Big 
Creek  plant.  H.  A.  Barre,  executive  engineer  of  the  Edison  comiwny,  is  shown  in  the  insot. 


In  addition  to  transmitting  energy  from 
the  Big  Creek  developments,  the  Big 
Creek  lines  also,  during  a  p^  of  the 
year,  carry  the  production  from  Kem 
River  No.  3  from  Vestal  to  Eagle  Rock. 

With  development  on  Big  Creek  at 
the  present  time  generating  135,000  hp. 
and  the  Kem  River  Plant  No.  3  produc¬ 
ing  42,000  hp.,  the  lines  were  loaded 
to  full  capacity.  As  the  program  of 
1923  calls  for  an  additional  22,000  hp. 
in  Big  Creek  No.  1,  and  100,000  lip.  in 
Big  Creek  No.  3,  it  was  necessary  to 
provide  transmission  facilities  for  this 
additional  production,  either  by  con¬ 
structing  a  duplicate  set  of  150,0i00-volt 
transmission  lines,  or  by  reconstructing 
the  present  lines  for  operation  at 
220,000  volts.  After  a  comparison  of 
the  cost  of  the  two  plans  it  appeared 
that  the  lines  could  be  reconstructed  for 
220,000  volts  at  approximately  $7,000,- 
000  less  than  the  cost  of  a  duplicate  set 
of  150,000-volt  lines. 

While  the  electrical  manufacturers 
were  willing  to  construct  transformers 
to  operate  at  220,000  volts,  a  transmis- 


from  Eagle  Rock  at  280,000  volts  and 
later  lowered  to  240,000  volts,  at  which 
it  was  kept  for  about  one  month.  These 
tests  showed  that  no  difficulty  might  be 
expected  in  operating  at  220,000  volts. 
Accordingly  a  decision  was  reached  to 
adopt  the  plan  of  converting  the  Big 
Creek  line  to  220,000-volt  operation. 

In  making  this  voltage  change  many 
difficulties  were  encountered.  The  addi¬ 
tion  of  insulators  to  the  stringps  so  de¬ 
creased  the  clearances  to  ground  that 
in  many  cases  it  was  necessary  to  raise 
the  towers.  When  it  came  to  re-design¬ 
ing  the  indoor  bus  structures  at  the  Big 
Creek  power  houses  and  at  Eagle  Rock, 
for  220,000  volts,  it  was  found  necessary 
to  reconstruct  the  buildings  to  get  ade¬ 
quate  clearances. 

This  problem  was  finally  solved  by 
■installing  banks  of  150,000  to  220,000- 
volt  auto-transformers  at  each  power 
house  and  substation,  and  not  taking 
220,000  volts  indoors.  The  auto-trans¬ 
formers  are  connected  solidly  in  the 
line.  There  is  one  bank  for  each  line, 
and  each  bank  is  capable  of  carrying 


The  Pacific  Gas  &  Electric  Company 
has  applied  to  the  California  State 
Railroi^  Commission  for  permission  to 
execute  a  contract  with  the  Sierra 
Pacific  Electric  Company  for  the  sale 
of  power  to  the  latter  company  for  a 
ten-year  period.  The  tie-in  will  be 
made  at  one  of  the  plants  on  the 
Spaulding  system.  A  minimum  of  $20,- 
000  worth  of  energ^y  a  year  will 
bought  by  the  purch^ing  company  dur¬ 
ing  the  first  five  years  of  the  contract. 


Members  of  the  Electric  Club  of  Seattle,  the  Tacoma  Electric  Club  and  the  wives  and  best  gdris  of  the  members,  taken  between  dances  at  a  recent 

sret-to^ther  dinner-dance  at  Alderbrook  Manor,  near  Seattle. 
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Hood  River  Hydroelectric  Plant 
Dedicated  on  May  10 

The  new  hydroelectric  power  plant  of 
the  Pacific  Power  &  Light  Company, 
located  near  Hood  River,  Ore.,  on  the 
Hood  River,  was  formally  dedicated  by 
appropriate  exercises  on  May  10. 
This  plant  is  the  largest  of  the  com¬ 
pany's  power  houses  and  will  cost  when 
completed  approximately  $1,250,000.  It 
will  develop  9,000  hp.  At  the  exercises 
Lews  A.  McArthur,  vice-president  of 
the  company,  was  master  of  ceremonies. 
A  large  number  of  state  officials  and 
guests  from  the  other  coast  power  com¬ 
panies  were  invited  to  attend. 

Contract  for  Clearing  Right  of 
Way  Has  Been  Awarded 

Contract  for  clearing  the  balance  of 
the  right-of-way  for  the  transmission 
line  from  West  Vancouver  to  Britannia 
Beach  has  been  let  to  J.  M.  Rolston  and 
H.  St.  J.  Montezambert  of  Vancouver, 
B.  C.  The  line  is  to  be  built  by  the 
British  Columbia  Electric  Railway 
Company, 

The  right-of-way  is  to  be  100  ft.  wide 
and  the  length  of  the  territory  to  be 
cleared  by  the  contractors  is  approxi¬ 
mately  23  miles.  It  is  understood  that 
slashing  crews  will  be  worked  simul¬ 
taneously  from  both  ends  of  the  line. 

The  power  company  plans  to  follow 
the  clearing  crews  with  construction 
crews,  which  will  erect  poles  as  quickly 
as  the  land  is  cleared.  The  contract 
just  placed  covers  the  line  between 
Point  Atkinson  to  Deeks’  Gravel  Pit, 
near  Britannia  Beach.  Contract  for 
clearing  the  right-of-way  from  West 
Vancouver  to  Point  Atkinson  was  let 
about  a  month  ago. 

The  line  when  completed  will  serve 
the  Britannia  Mining  &  Smelting  Com¬ 
pany.  Contract  for  about  5,000  hp.  of 
electrical  energy  was  signed  by  the 
mining  company  and  the  power  com¬ 
pany  last  fall. 

Construction  Work  on  Columbia 
Steel  Plant  Is  Started 

Actual  work  on  the  new  plant  of  the 
Columbia  Steel  Corporation  at  Ironton, 
Utah,  started  April  30,  when  ^p*ading 
contractors  set  to  work  excavating  for 
the  blast  furnace.  The  Lynch-Cannon 
Construction  Company  of  Salt  Lake 
City  has  the  contract  for  grading  and 
excavating  and,  according  to  Eugene  R. 


Wheelon,  construction  engineer  in  charge 
of  the  work,  a  larg^e  crew  of  men  will 
be  used  to  hiasten  the  completion  of  the 
work. 

_  To  provide  drainage  and  a  sewerage 
system  for  the  plant  site,  P.  J.  Moran, 
a  Salt  Lake  City  contractor,  is  using  a 
large  number  of  teams  to  clean  an  old 
drainage  canal,  which  will  be  used  for 
draining  the  site.  The  sewer  system 
will  be  constructed  in  addition  to  this 
canal. 

The  Koppers  Company  of  Pittsburgh, 
Pa.,  has  the  contract  for  erecting  tiie 
by-product  coke  ovens  and  is  at  present 
constructing  an  office  near  the  location 
of  the  ovens.  The  industrial  tracks  of 
the  steel  company  are  now  almost  com¬ 
pleted  and  the  part  needed  in  the  con¬ 
struction  work  will  be  ready  in  the 
near  future, 

Washington  Power  Company 
Orders  Large  Turbine 

Contract  for  a  2,500-hp.  double  run¬ 
ner  cylindrical-case  reaction  turbine 
has  recently  been  let  to  the  Pelton 
Water  Wheel  Company  of  San  Fran¬ 
cisco,  by  the  Washington  Water  Power 
Company  of  Spokane,  Wash.  The  tur¬ 
bine  is  to  be  designied  to  operate  under 
a  head  of  80  ft. 

The  Washington  Water  Power  Com¬ 
pany  recently  acquired  the  property  of 
the  Okanogan  Valley  Power  Company 
and  the  former  company  is  now  renew¬ 
ing  some  of  the  generating  equipment 
of  the  newly  purchased  holdings.  The 
new  turbine  will  be  installed  at  the 
Similkameen  River  plant  of  the  smaller 
company,  located  at  Oroville,  Wash. 

The  new  unit  will  resemble,  in  gen¬ 
eral  design,  the  Pelton  turbine  of  the 
same  capacity  which  is  now  operating 
at  the  plant. 

That  electric  energy  may  be  gen¬ 
erated  and  water  used  for  hydraulic 
sluicing  and  recovery  of  placer  grain 
gold,  A.  M.  Tnunan  of  Huntington, 
Utah,  has  applied  to  the  Utah  state  en¬ 
gineer  for  a  water  diversion  permit. 
Mr.  Truman  plans  to  take  10  sec. -ft.  of 
vrater  from  Straight  Creek  in  Garfield 
County.  Three  sec.-ft.  will  be  used  to 
generate  electric  power  to  be  used  at 
Camp  Rico  in  the  unorganized  mining 
district  of  Garfield  County,  and  the 
other  7  sec.-ft.  will  be  used  in  hydrau¬ 
lic  sluicing.  The  water  which  will  be 
used  to  generate  electric  power  will  op¬ 
erate  36-in.  wheels. 


Oregon  Men  Place  Applications 
to  Use  Water  for  Power 

A.  P.  Gardner  of  Stayton,  Ore.,  has 
filed  an  application  to  appropriate  water 
from  the  Umpqua  River  with  the  Ore¬ 
gon  state  engineer.  He  asks  for  1500 
sec.-ft.  for  hydroelectric  power  develop¬ 
ment.  Mr.  Gardner  plans  to  erect  a 
power  house  147  ft.  long,  connecting 
with  dam  of  concrete,  and  a  bulkhead 
360  ft.  long.  Five  timber  head-gates, 
16x14  ft.,  will  be  set  in  concrete  gate 
bulkheads  on  the  upper  side  of  the 
power  house.  The  project  calls  for  de¬ 
velopment  of  20,270  hp.,  at  a  cost  of 
$850,000. 

J.  G.  Kelly  of  Portland  has  asked  for 
a  permit  to  appropriate  15  sec.-ft.  of 
water  for  municipal  purposes,  including 
domestic  and  manufacturing  use,  from 
the  Clear  Lake,  Edna  Lake  and  Eel 
Lake  watersheds  and  the  water  stored 
in  the  Clear  Lake  reservoir.  He  plans 
construction  of  a  concrete  g^ateway, 
sluice  ^te  and  6  miles  of  pipe  line.  The 
project  will  cost  $100,000, 

Electric  Club  of  Seattle  Holds 
Successful  Dinner  Dance 

Members  of  the  electrical  industry  in 
Seattle  and  Tacoma,  Wash.,  put  aside 
all  thoughts  of  business  on  the  night 
of  April  27  and  entertained  themselves, 
their  wives  and  lady  friends  at  a  din¬ 
ner  dance  given  at  Alderbrook  Manor. 
The  purpose  of  the  dinner  dance  was 
to  get  the  men  of  the  Electric  Club  of 
Seattle  and  the  Electric  Club  of  Tacoma 
to  know  each  other  better. 

Approximately  250  persons  were  pres¬ 
ent  at  the  resort,  which  is  located  about 
twenty-two  miles  from  Seattle.  This 
number  included  about  thirty  contrac¬ 
tor-dealers,  jobbers  and  manufacturers’ 
representatives  who  were  delegates 
from  the  Electric  Club  of  Tacoma. 

The  entertainment  during  the  evening 
consisted  of  a  dinner,  which  was  served 
at  7  o’clock  and  followed  by  dancing. 
During  the  evening  an  excellent  oppor¬ 
tunity  was  afforded  the  men  present  to 
make  new  acquaintances  and  to  renew 
old  ones. 

The  entertainment  committee  in 
charge  of  the  successful  affair  included: 
R.  M.  Cole,  Economy  Fuse  Company, 
chairman;  J.  J.  Ag^utter,  J.  J.  Agutter  & 
Company;  Fred  Block,  Pacific  States 
Electric  Company;  Harry  Martin,  Na¬ 
tional  Carbon  Company;  Charles  Smutz, 
Western  Electric  Company. 
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Nlffht  view  of  the  exterior  of  the  first  electric  home  displeyed  In  Love¬ 
land  Colo.,  by  the  owner  and  the  men  of  the  electrical  industry. 


The  home  was  wril  supplied  with  appliances  and  labor-saving  devices,  as 
may  be  seen  in  the  livlns  room  and  dining  room  illustrated  above. 


Fourth  Electric  Home  Is  Displayed  in  Colorado  Large  Eiect^nfication  Contract  Let 

,  .  1  ^  .  by  Eastern  Railway 

Loveland  Homeowner  Incorporates  Complete  Electrical  Equipment 

in  Home  Which  Was  Visited  by  2,300  People 

Between  35  and  40  per  cent  of  the  and  a  white  refrigerator,  electrically 
entire  population  of  Loveland,  Colo.,  operated.  There  were  also  the  usual 
visited  the  electric  home  recently  exhib-  kitchen  utensils,  such  as  an  electric  egg- 
ited  there.  The  home  was  open  for  one  beater  and  an  electric  cake-mixer, 
week,  and  during  that  time  2,300  vis-  The  bedrooms  and  sleeping  porch 
itors  passed  through  it  and  saw  how,  were  equipped  with  electric  heating 
in  the  most  modem  and  efficient  man-  pads,  curling  iron,  hair-dryer,  fan  and 
ner,  electricity  lightens  the  housewife’s  portable  dimmer  lamp,  while  in  the 
work.  bathroom  were  a  room  heater  and  an 

An  important  feature  of  the  exhibit  immersion  heater.  The  laundry,  in  the 
was  the  interest  taken  by  the  various  basement,  contained  full  laundry  equip- 
women’s  organizations  who,  through  the  ment,  including  electric  iron,  washing 
efforts  of  Mrs.  Anna  Duffield.  chairman  machine,  drier  and  mechanical  ironer. 
of  the  woman’s  department  of  the*  Love-  Visitors  were  taken  through  the  home 
land  Civic  Association,  furnished  a  com-  Jn  groups,  each  group  in  charge  of  a 
mittee  of  women  for  each  day  the  elec-  demonstrator.  There  was  a  total  ab- 
tric  home  was  open  to  the  public.  The  sence  of  trade  talk,  the  demonstrator 
ladies  acted  as  hoste.sses.  instead  illustrating  the  operation  and 

The  house  was  built  by  C.  A.  William-  usefulness  of  appliances  and,  particu- 
son  as  his  own  home  and  was  designed  larly,  in  answer  to  questions,  supplying 
with  a  view  to  making  it  convenient  information  as  to  the  cost  of  operating 
through  the  use  of  electrical  labor-.sav-  the  various  devices 

from  the  electrical  contrac- 
the  Western  Light  &  Power  Company,  in  Loveland  show  that 

the  Foster  &  Kinse  Furniture  ^mpany  ^^e  display  of  the  home  brought  about 
of  Loveland,  which  supplied  the  a  considerable  increase  in  business  in 

ture’  rugs,  dmpenes  and  curtains;  the  ^he  city.  All  members  of  the  industry 
Hines  Elwtnc  pmpany,  also  a  1^^  hi  hiy  pleased  with  the  results. 

^<v|>«aK  WiH  4-Ka  vanvnTbfv  onH  TiivTkicnAH  ^  ^  r 


Industrial  activities'  and  community 
growth  in  sixteen  states  of  the  Middle 
West,  West  and  South  are  causing  an 
increase  of  39  per  cent  in  the  electric 
power  resources  of  the  operated  utilities 
of  Standard  Gas  &  Electric  Company, 
according  to  a  new  illustrated  booklet 
being  distributed  by  H.  M.  Byllesby  & 
Company.  These  companies  now  supply 
service  to  562,500  customers.  TTieir 
growth  is  shown  in  graphic  charts.  Air 
pictures  are  presented  of  Minneapolis, 
St.  Paul,  Louisville,  Oklahoma  City, 
Muskogee,  Pueblo,  Mobile,  Tacoma, 
Stockton  and  San  Diego. 


The  British  Columbia  Electric  Rail¬ 
way  Company  has  taken  out  a  building 
permit  for  a  $45,000  substation,  which 
is  to  be  built  on  Bodwell  road,  between 
Main  and  Fraser  Streets,  in  Vancouver. 
The  substation,  which  will  be  of  the 
automatic  type,  will  serve  all  street 
cars  in  South  Vancouver  and  north  of 
Broadway  automatically  during  the  rush 
hours  of  the  day. 


The  city  council  of  Logan,  Utah,  has 
asked  for  a  $300,000  bond  issue  to  im¬ 
prove  the  present  mimicipal  light  plant. 
A..  J.  Wiley,  engineer  of  Boise,  Idaho, 
hftS  ' prepared  a  report  on  the  needs  of 
the  city. 
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dictions — ^the  bending  of  a  light  ray  by 
the  sun’s  gravitational  field— was  con¬ 
firmed  by  the  photogn:aphs  of  the  last 
eclipse  of  the  sun,  makes  this  volume  of 
timely  value.  Its  purpose  is  to  give  a 
general  conception  of  this  mathematical 
theory  and  its  fascinating  deductions  in 
terms  that  may  be  understood  by  a  stu¬ 
dent  having  a  knowledge  of  algebra  and 
trigonometry.  In  the  reviewer’s  opin¬ 
ion,  this  purpose  has  been  achived 
more  clearly  and  accurately  than  in  any 
of  the  other  books  on  the  subject  yet 
published.  This  success  is  largely  due 
to  the  fact  that  the  author  has  such  a 
thorough  grasp  of  mathematics  and 
such  unusual  ability  in  expressing  his 
thoughts  in  understandable  form. 

The  text  is  arranged  as  four  lectures, 
which  are  progressively  more  specific  in 
statement.  The  first  explains  in  general 
terms,  by  simple  physical  analogy,  that 
all  measurements  of  motion,  space,  time 
and  mass  are  not  absolute,  but  depend 
upon  the  condition  of  observation — the 
point  of  view,  as  it  were.  Gravitation, 
like  centrifugal  force,  is  shown  to  be 
not  a  real  force,  but  a  manifestation  of 
the  energy  field. 

Some  of  the  conclusions  drawn  from 
the  theory  are  developed  in  the  second 
lecture.  The  old  conception  of  the 
ether  is  proven  to  be  contradictory  and 
unnecessary  in  view  of  the  relativity 
conception  of  the  energy  field.  Light 
and  electro  magnetism  are  demon¬ 
strated  to  be  not  wave  motions  in  the 
ether,  but  periodic  alternations  of  en¬ 
ergy  field  in  space.  Space  and  time  are 
considered  not  as  independent  dimen¬ 
sions,  but  as  part  of  a  four  dimensional 
manifold.  The  conservation  of  mass  is 
disproved  and  mass  is  shown  to'  be  a 
form  of  kinetic  energy. 

The  third  lecture  is  devoted  to  a  more 
rigfid  analysis  of  some  of  these  general 
conclusions.  Newton’s  Law  is  analyzed 
as  being  a  first  approximation  of  Ein¬ 
stein’s  law  of  gn:avitation,  correct  for 
relatively  low  velocities.  The  inade¬ 
quacy  of  Euclidian  geometry  to  express 
the  action  of  cent^ugral  and  gravita¬ 
tional  “force”  is  compared  with  the 
more  exact  statement  possible  by  hyper¬ 
bolic  and  elliptic  geometry,  respectively. 

Up  to  this  point  the  astounding  con¬ 
clusions  are  reached  in  an  amazingly 
simple  manner.  Slightly  greater  com¬ 
plexity  is  introduced  in  the  fourth  lec¬ 
ture,  in  which  an  effort  is  made  to  give 
a  conception  of  the  properties  of  non- 
Euclidian  space  in  terms  of  physical 
space.  Stereoscopic  pictures  are  here 
introduced  to  go^  effect,  especially  in 
explaining  the  reason  why  space  may 
be  infinite  in  terms  of  Euclidian  geom¬ 
etry,  but  finite  in  terms  of  elliptic 
geometry.  The  former  is  shown  to  ap¬ 
ply  to  space  containing  no  matter, 
whereas  the  presence  of  matter  requires 
elliptic  gfeometry  to  explain  the  at¬ 
tendant  phenomena. 

This  brief  statement  of  the  revolu¬ 
tionary  conclusions  reached  indicates 
the  contents  of  this  book.  It  is  a  teirt 
that  reveals  inore  \dth  each  reading 
and  brings  greater  conviction  as  to  the 
soundness  of  the  theory  which  Stein- 
metz  believes  to  be  “the  greatest  scien¬ 
tific  achievement  of  the  age.”  The 
practical  value  of  the  theory  and  of  this 
excellent  explanatory  text  is  that  it 
gives  a  more  exact  statement  and  rep¬ 
resentation  of  natural  phenomena  than 
was  possible  by  the  older  theories  which 
versity  of  California  that  one  of  its  pre-  it  replaces.  A.  H.  H. 


Manufacturing  Executives  Visit  Western  Cities 

Gerard  P.  Swope,  President  of  General  Electric  Company,  and  E.  M. 
Herr,  President  of  Westinghouse,  Make  Western  Tour 

The  electrical  West  has  been  signally  Mr.  Swope,  who  is  accompanied  by 
honored  during  the  past  two  weeks  by  G.  E.  Emmons,  vice-president  in  charge 
visits  from  heads  of  two  of  the  largest  itmnufacturing  of  the  funeral  Ele^ 
electrical  ^nuf^turing  in  the  STSS! 

world,  E.  M.  Herr,  president  of  the  Angeles  previous  to  his 

Westmghouse  Electric  &  Manufactur-  visit  to  San  Francisco  and  then  pre- 
ing  Company,  and  Gerard  P.  Swope,  ceded  to  the  Northwest.  While  in  San 
president  of  the  General  Electric  Com-  Francisco  he  addressed  one  of  the  larg- 
pany.  Both  executives  have  visited  or  est  meetings  ever  held  by  the  San  Fran- 
will  visit  practically  every  large  city  in  cisco  Electrical  Development  League, 
the  West  before  their  return  to  eastern  discussing  the  strides  which  have  been 
manufacturing  centers.  made  by  the  electrical  industry  during 

Mr.  Herr  spent  several  days  in  Den-  the  past  few  years.  He  also  empha- 
ver,  where  he  received  his  early  train-  sized  the  growing  industrial  importance 
ing  in  the  electrical  industry.  He  next  of  California. 

went  to  Los  Angeles,  where  he  ad-  Mr.  Swope  also  addressed  a  mass 
dressed  the  members  of  the  Los  An-  meeting  of  the  Oakland  Chamber  of 
geles  Electric  Club  on  the  business  out-  Commerce.  In  that  city  the  General 
look  of  the  electrical  industry.  While  Electric  Company  for  the  past  13  years 
in  San  Francisco  he  inspected  the  work  has  maintained  an  incandescent  lamp 
which  is  being  done  on  the  new  in-  factory  with  a  capacity  of  26,000,000 
sulator  factory  which  is  being  erected  lamps  annually.  The  company  has  re- 
by  the  Westinghouse  company  in  Emepr-  cently  completed  a  $500,000  service  shop 
ville.  Mr.  Herr  expressed  appreciation  and  high  tension  switdiboard  and  dis- 
of  the  western  spirit  in  developing  and  tribution  transformer  factory  in  that 
using  electricity  to  the  utmost  advan-  city.  Both  of  these  plants  were  in- 
tage  by  cooperation  of  the  consumer  spected  by  Mr.  Swope,  in  company  with 
and  power  company.  He  was  also  im-  Dr.  Thomas  Addison,  Pacific  Coast 
pressed  by  the  industrial  strides  which  manager  of  the  company,  and  E.  6. 
the  West  is  making.  Shreve,  San  Francisco  manager. 


Annual  Meeting  of  Engineering  E. 
Council  of  Utah  Held 

The  third  annual  banquet  of  the  En- 
gfineering  Council  of  Utah  was  held  at 
the  Hotel  Utah  in  Salt  Lake  City  on 
the  evening  of  April  23. 

John  Lyle  Harrington,  president  of 
the  American  Society  of  Mechanical 
Engineers,  of  St.  Louis,  who  was  the 
principal  speaker,  told  of  the  origin 
and  development  of  orgamzed  societies 
of  engfineers  and  of  recent  grigantic  ac¬ 
complishments  of  members  of  the  pro¬ 
fession.  He  said  that  the  world  began 
to  recogfnize  the  eng^ineer  during  the  re¬ 
cent  war. 

I^orant  criticism  of  the  work  of  the 
engineer  has  prevailed  throughout  his¬ 
tory,  according  to  the  speaker.  The 
work  has  been  apparently  easy,  but  of 
recent  years  a  certain  “element  of  mys¬ 
tery  has  developed  about  his  work,  and 
with  its  coming  a  certain  resi)ect  for 
the  profession  has  resulted.” 

The  speaker  said  that  scientific  work 
and  research  are  true  functions  of  en¬ 
gineering  societies,  but  that  the  engi¬ 
neer  is  learning  his  obligation  of  public 
sendee  today  for  the  first  time.  “He  is 
begfinning  to  learn  that  he  has  a  func¬ 
tion  beyond  serving  his  employer.  Too 
many,  high  in  public  service,  do  as  they 
are  told  and  have  not  the  courag^e  and 
vigor  to  demand  the  right  to  do  what  is 
right,”  the  speaker  said,  referring  to 
political  abuse  of  the  eng^ineering  pro¬ 
fession. 

Hon.  William  H.  King,  United  States 
senator  from  Utah,  paid  high  tribute  to 
the  engineering  profession,  saying  that 
the  engineers,  “Uke  Atlas,  have  borne 
on  their  broad  shoulders  the  problems 
of  the  world.”  He,  too,  scored  the  po¬ 
litical  abuse  of  the  profession. 

Other  speakers  of  the  evening  were: 
Congressman  E.  O.  Leatherwood,  Percy 


TTie  Secretary  of  the  Interior  has  au¬ 
thorized  the  United  States  Reclamation 
Service  to  contract  with  the  Bucjmis 
Company  of  South  Milwaukee,  Wis.,  for 
the  purchase  of  two  electric  driven 
shovels  at  a  cost  of  about  $100,000  for 
use  in  the  McKay  dam,  Umatilla  Irriga¬ 
tion  Project,  which  will  cost  approxi¬ 
mately  $2,0(10,000. 
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(Meetings  | 

:  rn  :  ,  . ; .  . . . 

Program  Is  Announced  for  June 
Convention  of  N.  E.  L.  A. 

The  convention  committees  of  the 
National  Electric  Light  Association 
have  recently  sent  to  members  of  the 
organization  information  concerning 
transportation  facilities  and  an  an¬ 
nouncement  of  the  business  program  of 
the  convention  to  be  held  in  New  York 
City  June  4-8.  A  reduced  fare  permit 
entitling  members  of  the  association  to 
a  round-trip  ticket  to  New  York  for 
one  and  one-half  the  regular  one-way 
fare  has  been  sent  to  all  memters.  Men 
planning  to  go  from  the  Pacific  Coast 
will  find  that  the  regular  summer  rates 
set  at  $147.40  will  be  cheaper  than  the 
rate  provided  for  under  the  special  per¬ 
mit. 

Ihe  business  program  for  the  conven¬ 
tion  will  open  the  afternoon  of  June  4, 
when  sessions  of  the  Accounting,  Com¬ 
mercial,  Public  Relations  and  Technical 
Sections  will  be  held.  The  first  general 
and  executive  session  will  be  held  on 
the  morning  of  June  5.  Other  sessions 
will  be  held  mornings  of  June  6,  7  and  8. 
The  Customer  Ownership  Committee 
Session  will  be  held  on  the  afternoon 
of  June  7.  The  Public  Policy  Conunit- 
tee  Session  will  be  held  the  evening  of 
June  7. 

The  Accounting  National  Section  Ses¬ 
sions  will  be  held  the  afternoons  of 
June  4,  5,  6,  7,  as  will  also  the  sessions 
of  the  Commercial  National  Section  and 
the  Technical  National  Section.  The 
Public  Relations  National  Section  Ses¬ 
sions  will  be  held  on  the  afternoons  of 
the  first  three  days  only. 

All  morning  sessions  are  to  start  at 
9:30  and  afternoon  sessions  will  con¬ 
vene  at  2:15.  Convention  headquarters 
are  to  be  at  the  Hotel  Commomore. 
Members  of  the  association  who  plan  to 
attend  the  convention  have  been  re¬ 
quested  to  send  in  their  registration  and 
hotel  accommodation  applications  im¬ 
mediately. 


Promotional  Engineering  Work 
Explained  to  Engineers 

At  the  regular  weekly  luncheon  of 
the  All  Engineers’  Club,  held  at  the 
Commercial  Club  at  Salt  Lake  City, 
Utah,  on  May  7,  H.  K.  Strauss,  con¬ 
sulting  engineer  of  Salt  Lake  City,  was 
the  principal  speaker.  Mr.  Strauss 
spoke  on  the  subject  of  “Fundamentals 
in  Promotional  Engineering  Work.” 

He  pointed  out  that  the  promotional 
w'ork  on  practically  any  large  project 
of  any  nature  is  fundamentally  that  of 
the  engineer,  in  the  making  of  reports, 
studying  situations,  etc.  He  stated, 
however,  that  the  engineer  should  go  a 
step  further  and  investigate  the  market 
for  the  product  before  making  his  re¬ 
port  on  the  feasibility  of  any  project 
from  a  commercial  standpoint.  He 
others  for  their  aid  in  the  work.  Trus- 
should  not  limit  himself  to  the  physical 
and  mathematical  factors  alone,  the 
speaker  said. 

In  the  discussion  which  followed  Mr. 
Sti*auss’  talk  it  wras  suggfested  that  he 
follow  at  a  later  date  with  more  details 


on  other  phases  of  promotional  work 
of  engineers. 

Expressions  of  sympathy  contained  in 
a  letter  wrritten  by  the  Engineering 
Council  of  Utah  to  the  widow  of  Henry 
W.  Adkinson,  a  prominent  mining  en¬ 
gineer  of  Salt  Lake  City,  were  read,  as 
were  also  some  of  the  tributes  to  his 
character  contained  in  a  newspaper  ar¬ 
ticle.  Mr.  Adkinson’s  death  occurred 
on  May  1. 

The  meeting  was  presided  over  by 
R.  K.  Brown,  chief  engineer  of  the  Salt 
Lake  &  Utah  Railroad. 


New  Electric  Club  Is  Organized 
by  Cheyenne,  Wyo.,  Men 

Men  of  the  electrical  industry  in 
Cheyenne,  Wyo.,  have  recently  com¬ 
pleted  the  organization  of  the  Cheyenne 
Electric  Club.  The  association  was 
formed  for  the  purpose  of  bettering 
the  electrical  industry  in  the  Wyoming 
city.  It  is  the  intention  of  the  mem¬ 
bers  to  discuss  electrical  problems  and 
to  advise  the  public  in  matters  per¬ 
taining  to  the  electrical  industry. 

The  new  club  v/as  formed  at  a  din¬ 
ner  held  in  Cheyenne  at  which  the 
following  men  were  present:  L.  C. 
Phillips,  F.  W.  Fitch,  O.  L.  Moulton, 
James  Cone,  T.  C.  Mclnemey,  C.  H. 
Simpson,  George  -E.  Karney,  B.  U. 
Young,  A.  J.  Leslie,  F.  S.  Peterson,  E. 
G.  Orr,  J.  R.  Padgett,  G.  M.  Brannan, 
A,  C.  Jefferis,  B.  L.  I^yor,  H.  L.  Grif¬ 
fin,  C.  J.  Hughes,  C.  C.  Harmon,  J.  A. 
Ryan  and  D.  A.  LaTorra. 


COMING  EVENTS 

Sonthweatern  PnMie  Senricc  AMOciatkm — 
Annual  Convention — Fort  Worth,  Tex. 

May  15-17,  1923 

National  Electric  Licht  Aiaaciatkin — 

Annual  Convention — New  York,  N.  Y, 

June  4-8,  1923 

Learne  of  the  Sonthweot — 

Conference — Santa  Barbara,  Calif. 

June  7-9,  1923 

California  State  Auociation  of  Contractors  and 
Dealers— 

Annual  Meeting; — Donner  Lake,  Calif. 

June  9-16,  1923 

Pacific  Coast  Electrical  Associatloii — 

Annual  Convention — San  Francisco,  Calif. 
Juno  19-22,  1928 

Northwest  Electric  Licht  and  Power  Association 
Annual  Convention — Seattle,  Wash. 

June  27-30,  1928 

Rocky  Mountain  Divisioa,  N.E.L..A. — 

Annual  Convention — Glenwood  Springs,  Colo. 
Sept.  17-19,  1923 

American  Institata  of  Electrical  Engineers— 
Pacifie  Coast  Convention — Del  Monte,  Calif. 
Oct.  2-6,  1923 


Hetch  Hetchy  Plant  Generators 
Shipped  by  Manufacturer 

Generators  for  the  Moccasin  Creek 
Power  House  of  the  City  of  San  Fran¬ 
cisco  have  been  shipped  from  the  fac¬ 
tory  of  the  General  Electric  Company 
at  Schnectady,  N  ,Y.  Four  units  of  20,- 
000-kw.  capacity  each  are  to  be  installed 
in  the  municipsdly  owned  power  house. 

The  power  house,  which  will  house 
the  generating  equipment,  will  be  of 
steel  and  reinforced  concrete.  It  is 
planned  to  have  the  plant  in  operation 
within  eighteen  months. 


Edison  Lamp  Works  Advertising 
Descril^d  to  Utah  Men 

T.  J.  McManis,  manager,  department 
of  publicity,  Edison  Lamp  Works  of 
the  General  Electric  Company,  was  a 
Salt  Lake  City,  Utah,  visitor  on  April 
20  and  21.  On  the  evening  of  April  20 
a  dinner  was  given  by  the  Salt  Lake 
branch  of  the  Edison  Lamp  Works,  at 
w'hich  Mr.  McManis  was  the  principal 
speaker. 

Mr.  McManis  told  at  this  meeting  of 
some  of  the  advertising  activities  of  his 
company.  He  spoke  of  the  great  field 
ahead  of  the  electrical  industry  for  the 
development  of  business  and  of  the  im¬ 
portant  part  which  he  considered  ad¬ 
vertising  w’ould  take  in  getting  this 
bu.siness. 

Mr.  McManis  called  attention  to  the 
fact  that  there  are  now,  throughout  the 
United  States,  five  million  unwired 
homes  within  reach  of  electric  service 
lines.  He  gave  instances  of  wonderful 
results  accomplished  through  magazine 
advertising,  citing  several  well-knowm 
concerns  whose  business  had  increased 
tremendously  through  this  form  of  ad¬ 
vertising. 

A  large  number  of  Salt  Lake  City 
electrical  dealers  and  central  station 
representatives  were  present  and  a  gen¬ 
eral  discussion,  devoted  largely  to  some 
of  the  problems  of  the  local  lamp  deal¬ 
ers,  followed  Mr.  McManis’  talk.  Ernest 
L.  Dee,  who  has  charge  of  .the  inter¬ 
mountain  territory  for  the  Edison 
Lamp  Works,  presided  at  the  dinner 
and  introduced  Mr.  McManis. 


Convention  Held  in  Los  Angeles 
by  Mechanical  Engineers 

Approximately  200  engineers,  many 
of  them  from  eastern  manufacturing 
centers,  assembled  in  Los  Angeles  at 
the  three-day  regional  conference  held 
by  the  American  Society  of  Mechanical 
Engineers  there  April  16-18.  The  vi.sil- 
ing  engineers  were  given  an  opportun¬ 
ity  to  hear  of  the  electrical  development 
of  the  West  at  the  technical  sessions  of 
the  society  held  on  the  mornings  of 
April  16  and  17.  Several  side  trips  sup¬ 
plemented  the  papers  that  were  read. 

H.  A.  Barre,  executive  engineer  of 
the  Southern  California  Edison  Com¬ 
pany,  presented  a  paper  on  the  hydro¬ 
electric  development  of  his  company  on 
the  San  Joaquin  River.  J.  L.  Harring¬ 
ton,  president  of  the  society,  addressed 
the  meeting,  telling  of  the  unusual  op¬ 
portunities  of  the  engineer.  Other 
speakers  presented  papers  on  mechan¬ 
ical  topics. 

On  the  evening  of  April  18  a  formal 
banquet  was  held  at  the  Hotel  Alex¬ 
andria,  at  which  John  A.  Britton,  vice- 
president  and  general  manager  of  the 
Pacific  Gas  &  Electric  Company,  acted 
as  toastmaster.  Men  high  in  the  so¬ 
ciety  wrere  speakers  at  the  banquet. 


Electric  vehicle  representatives  in  Los 
Angeles  were  the  guests  of  the  Electric 
Storage  Battery  Company  at  a  dinner 
on  the  evening  of  April  30.  H.  M. 
Beck,  chief  engineer  of  the  operating 
department  of  the  company,  spoke  on 
“Charging  and  Maintenance  of  Motive 
Power  Storage  Batteries.”  The  dinner 
at  which  the  men  assembled  was  gfiven 
at  the  University  Club  under  the  direc¬ 
tion  of  L.  F.  Boemer,  Los  Angeles  rep¬ 
resentative  of  the  company. 
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G.  B.  McNair,  who  is  well  known  in 
the  electrical  industry  in  the  Inter¬ 
mountain  district,  has  been  appointed 
district  illuminating  sales  engineer  for 
the  Denver  territory  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany.  Mr.  McNair  has  had  wide  experi- 


G.  B.  McNAIR 


ence  in  the  electrical  field,  much  of  his 
time  having  been  devoted  to  lighting 
and  kindred  subjects.  After  graduating 
from  Purdue  University  in  1908  he  was 
first  a  draftsman  for  a  consulting  en- 
gfineer,  later  going  to  the  Wagner  Elec¬ 
tric  Corporation  of  St.  Louis  as  sales 
engineer.  It  has  been  said  that  all  suc¬ 
cessful  salesmen  must  be  good  teachers, 
for  they  must  be  Able  to  make  the  pros¬ 
pect  see  the  picture  as  the  salesman 
sees  it,  so  Mr.  McNair  next  became  a 
college  professor  in  electrical  engineer¬ 
ing,  at  the  same  time  doing  commercial 
research  work  for  manufacturers  of 
lighting  apparatus,  largely  in  the  gas 
field.  The  lure  of  commercial  work  was 
too  strong,  however,  and  in  1918  he 
joined  the  ranks  of  the  Western  Electric 
Company  of  Denver  as  lighting  special¬ 
ist,  where  he  remained  till  recently, 
when  he  was  appointed  district  illumin¬ 
ating  sales  engineer  for  the  Westing- 
house  company.  Mr.  McNair  will 
vote  most  of  his  time  to  street  lighting 
and  his  services  will  be  available  to  any 
municipality  interested  in  this  type  of 
civic  improvement. 

Roy  H.  Skill  has  been  named  district 
manager  for  the  Pacific  Power  &  Light 
Company  at  Pomeroy,  Wash.  Mr. 
Skill  entered  the  employ  of  the  com¬ 
pany  in  1917  and  worked  in  the  Hood 
River  and  White  Salmon  districts  in 
various  capacities.  He  was  later  trans¬ 
ferred  to  Dayton  as  lineman,  coming 
from  that  district  to  Pomeroy. 

G.  F.  Challoner,  head  of  the  financial 
and  sales  departments  of  the  China 
General  Edison  Electric  Company  and 
the  International  Electric  Company  of 
Shanghai,  recently  arrived  in  San  Fran¬ 
cisco  from  the  Orient.  Mr.  Challoner 
reports  that  the  outlook  for  electric 
business  in  China  was  never  brighter 
than  at  the  present  time. 


Gerard  Swope,  president  of  the  Gen¬ 
eral  Electric  Company,  visited  Denver 
May  28-29  and  was  entertained  by  the 
electrical  and  utility  men  of  that  city 
through  the  Electrical  Cooperative 
League  and  the  Rocky  Mountain  Com¬ 
mittee  on  Public  Utility  Information. 

Herbert  R.  Butz,  president  of  the 
Birtman  Electric  Company,  Chicago,  is 
making  an  extensive  tour  of  the  eight 
sales  districts  of  the  Pacific  Coast  ter¬ 
ritory  which  are  under  the  direction  of 
H.  J.  Gute.  Mr.  But&  expresses  himself 
as  being  highly  impressed  with  the  mar¬ 
ket  opportunities  in  this  territory  for 
all  classes  of  electric  appliances. 

A.  M.  Jackson,  Rocky  Mountain  dis¬ 
trict  representative  for  the  Locke  Insu¬ 
lator  Company,  with  headquarters  in 
Salt  Lake  City,  has  been  transferred 
to  the  Chicago  office  of  the  company. 
Mr.  Jackson,  it  will  be  remembered,  was 
general  chairman  of  the  Electrical  Ex¬ 
position  held  in  Salt  Lake  City  last  fall. 

A.  L.  McCarthy,  vice-president  and 
general  manager  of  the  Eureka  Vacuum 
Cleaner  Company,  addressed  the  mem¬ 
bers  of  the  Los  Angeles  Electric  Club 
at  a  recent  meeting  of  that  organization 
on  the  subject  of  “Vacuum  Cleaner 
Sales.”  Mr.  McCarthy  is  making  a  tour 
of  the  Pacific  Coast  region  in  the  inter¬ 
ests  of  his  company.- 

Dr.  Edward  P.  Hyde,  who  organized 
the  Nela  Research  Laboratories  of  the 
National  Lamp  Works  in  1908  and  who 
for  the  past  few  years  has  occupied  the 
positi-m  of  director  of  research  for  this 
department  of  the  General  Electric 
Company,  has  tendered  his  resignation 
to  take  effect  June  30,  1923.  Dr.  Hyde, 
who  has  been  active  in  scientific  and 
technical  affairs  for  many  years,  has 
decided  to  take  a  long  rest  abroad.  He 
will  retain  his  office  as  president  of  the 
International  Commission  on  Illumina¬ 
tion  until  the  plenary  meeting  of  that 
organization  in  this  country  in  1924. 

Willis  T.  Batcheller,  Seattle  consult¬ 
ing  engineer,  addressed  the  April  meet¬ 
ing  of  the  Seattle  Section  of  the  Amer¬ 
ican  Institute  of  Engineers  on  the  sub¬ 
ject  of  “The  Columbia  River  Project.” 
Mr.  Batcheller  spent  seven  months 
making  an  exhaustive  survey  for  the 
State  of  Washington  in  conjunction 
with  the  United  States  Reclamation 
Service,  on  the  feasibility  and  possibil¬ 
ity  of  reclaiming  the  largre  tracts  of 
land  in  the  Columbia  River  basin  and 
at  the  same  time  developing  large 
blocks  of  power  for  industrial  use. 

Carl  Whitmore,  division  superintend¬ 
ent  of  plants  at  Portland,  Ore.,  for  the 
Pacific  Telephone  &  Telegraph  Com¬ 
pany,  has  been  made  division  superin¬ 
tendent  of  installations  for  the  Western 
Electric  Company  with  headquarters  in 
San  Francisco.  Mr.  Whitmore  was  a 
member  of  the  class  of  1908  at  the 
University  of  California. 

George  E.  Baxter  has  been  made 
traffic  superintendent  of  the  Pacific 
Coast  division  of  the  Radio  Corporation 
of  America.  Mr.  Baxter,  who  began 
his  radio  career  as  a  ship  wireless  op¬ 
erator,  was  in  charge  of  the  Hillcrest 
Station  at  Daly  City,  Calif.,  for  three 
years  prior  to  the  outbreak  of  the  war 
when  he  entered  the  navy.  In  his  new 
position  he  will  have  charge  of  all  radio 
work  of  the  corporation  on  the  trans¬ 
pacific  circuit,  including  Hawaii  and 
Japan  and  also  all  marine  traffic.  He 
wll  direct  the  operations  of  the  new 
station  just  completed  at  Los  Angeles. 


James  J.  Foreman,  veteran  employe 
of  the  Pacific  Power  &  Light  Com¬ 
pany  at  Sunnyside,  Wash.,  has  been  ap¬ 
pointed  to  take  charge  of  the  dam  and 
headworks  at  the  recently  completed 
$1,600,000  Hood  River  hydroelectric 
plant.  Edward  Fewel,  who  has  been 
with  the  company  for  20  years,  has 
been  appointed  chief  operator  of  the 
plant. 

H.  B.  Squires,  president  and  manager 
of  H.  B.  Squires  Company  of  San  Fran¬ 
cisco,  with  an  office  in  Los  Angeles, 
spent  several  days  in  the  latter  city  re¬ 
cently  making  a  survey  of  local  busi¬ 
ness  conditions. 

E.  M.  Herr,  president  of  the  Westing- 
house  Electric  and  Manufacturing  Com¬ 
pany,.  East  Pittsburg,  Pa.,  was  a  re¬ 
cent  Los  Angeles  visitor.  Mr.  Herr  is 
on  a  tour  of  inspection  of  all  the  Pa¬ 
cific  Coast  district  offices  of  his  com¬ 
pany  and  remained  only  a  few  days  in 
Los  Angeles,  but  while  there  found  time 
to  deliver  address  before  the  local 
Electric  Club  on  manufacturing  condi¬ 
tions  in  the  electrical  industry  and  the 
trade  relations  existing  with  the  Orient. 

J.  B.  Pomeroy,  western  representative 
for  the  Rome  Wire  Company,  with 
headquarters  in  Los  Angeles,  is  a  recent 
San  Francisco  visitor. 

J.  O.  Case,  formerly  local  sales  man-  • 
agrer  of  the  Los  Angeles  office  of  the 
General  Kectric  Company,  has  just 
been  appointed  assistant  local  manager 
of  that  office.  Mr.  Case  has  had  a  very 
interesting  career  with  the  General 
Electric  Company  and  is  one  of  the 
most  popular  executives  in  the  electrical 
industry  in  southern  California.  He 
graduated  from  Throop  Institute  of 
Technology,  now  California  Institute  of 
Technologry,  in  1902.  In  1906  he  went 
to  Schnectady,  where  he  took  the  stu¬ 
dent’s  apprentice  course  as  offered  by 
the  General  Electric  Company  at  its 
main  works  and  has  been  with  the  com¬ 
pany  since  that  time.  Mr.  Case  wjis 
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local  sales  manager  of  the  Los  Angeles 
office  for  two  years  prior  to  his  present 
appointment  and  for  eight  years  prior 
to  that  time  was  manager  of  the  supply 
department  of  the  local  office.  Mr.  Case 
is  an  active  member  of  the  Electric  Club 
of  Los  Angeles,  being  a  membejr  of 
the  executive  committee  for  the  present 
term;  he  was  secretary-treasurer  for 
the  year  1922-1923  and  for  the  year 
1921-1922  was  a  member  of  the  execu¬ 
tive  committee. 
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L.  A.  Blackburn,  formerly  with  the 
Emer  Electric  Company,  jobbers  of 
Cleveland,  Ohio,  and  more  recently  with 
the  Electric  Railway  &  Manufacturers’ 
Supply  Company  of  San  Francis^,  has 
joined  the  merchandising  division  of 
the  San  Francisco  office  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany.  Mr.  Blackburn  will  cooperate 
with  the  electrical  dealers  in  the  East 
Bay  and  Sacarmento  Valley  districts. 

M.  H.  Henock,  formerly  with  the 
Electric  Railway  &  Manufacturers’ 
Supply  Company,  has  joined  the  San 
Francisco  office  of  the  Westinghouse 
Electric  &  Manufacturing  Company  as 
range  specialist. 

H.  W.  Allen,  sales  manager,  Graham- 
Reynolds  Electric  Company,  Los  An¬ 
geles,  has  just  recently  completed  an 
extensive  business  trip  to  all  of  the 
cities  in  the  southern  California  terri¬ 
tory,  making  a  survey  of  the  electrical 
business  in  the  interest  of  his  Arm. 

H.  S.  Bastian,  assistant  engineer  of 
the  Portland  Railway,  Light  &  Power 
Company,  has  resigned  to  take  charge 
of  the  new  Portland  district  office  of 
Charles  C.  Moore  &  Company.  He 
received  his  technical  training  at  Buck- 
nell  University,  Pa.,  where  he  received 
B.  S.  and  E.  E.  degrees.  Leaving  the 
East  he  entered  the  employ  of  the 
Southern  Pacific  Company  at  San  Fran¬ 
cisco,  where  one  year  was  spent  as 
draftsman  in  the  signal  department. 
The  following  four  years  were  spent  in 
Portland  as  chief  draftsman  and  field 
engineer  in  the  sig^nal  department  of 
the  Oregon- Washington  Railroad  & 
Navigation  Company,  a  part  of  the 
Union  Pacific  System,  where  his  time 
was  devoted  to  the  solution  of  electrical 
and  mechanical  problems  involving  sig¬ 
nal  systems,  pumping  plants,  signal 
power  plants,  etc.  For  a  year  before 
entering  the  employ  of  the  Portland 
Railway,  Light  &  Power  Company  Mr. 
Bastian  was  engraged  in  private  prac- 
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tice,  chiefly  mechanical  and  power  plant 
work.  In  1919  he  became  assistant  en¬ 
gineer  of  the  power  company,  and  in 
1921  assistant  construction  engineer  in 
charge  of  the  steam  plant  efficiency 
work,  in  which  capacity  he  continued 
until  leaving  recently  to  take  up  his 
new  duties  with  Charles  C.  Moore  & 
Company.  One  of  his  first  tasks  in  his 
new  office  will  be  in  connection  with  the 
new  Long-Bell  Lumber  Company  plant 
at  Longview,  Wash. 


J.  M.  Curtin,  manager  of  the  indus¬ 
trial  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company, 
East  Pittsburg,  Pa.,  is  a  recent  Pacific 
Coast  visitor. 

H.  H.  Argabrite,  telephone  depart¬ 
ment  manager  of  the  Western  Electric 
Company  in  Denver,  is  a  candidate  for 
councilman  at  the  city  election  which 
will  be’  held  there  shortly. 

W.  B.  Sawyer,  Jr.,  of  the  United 
States  Steel  Products  Company  ;H.  F. 
Yost,  Pacific  Coast  manager  of  the 
Trumbull  Electric  and  Manufacturing 
Company,  and  A.  W.  Copley,  special  rep¬ 
resentative  of  the  Westinghouse  Elec¬ 
tric  &.  Manufacturing  Company,  all  of 
San  Francisco,  were  recent  Los  Angeles 
visitors  and  were  guests  at  the  Electric 
Club  luncheon  during  their  stay. 

J.  M.  Barry,  former  chief  of  the  de¬ 
partment  of  electricity  of  the  city  of 
San  Francisco,  and  later  distribution 
engfineer  for  the  Great  Western  Power 
Company,  has  been  made  division  man¬ 
ager  of  the  Southern  Division  of  the 
Alabama  Power  Company,  with  head¬ 
quarters  at  Montgomery.  Mr.  Barry 
was  formerly  assistant  chief  engineer 
of  the  company,  eng^aged  in  the  con¬ 
struction  of  the  Mitchell  Dam  project. 

John  E.  Loiaeau,  for  the  past  eight 
years  secretary  of  the  Montgomery  De¬ 
velopment  &  Water  Power  ^mpany  of 
Montg^omery,  Ala.,  has  been  appointed 
to  the  office  of  secretary  of  the  Denver 
Gas  &  Electric  Light  Company,  to  suc¬ 
ceed  C.  N.  Stannard,  who  was  made 
vice-president  and  general  manager 
some  time  ago.  Mr.  Loiseau  has  been 
connected  with  the  Doherty  interests  for 
a  number  of  years.  Before  going  to 
Alabama  he  was  with  public  utilities  in 
Ohio. 

Bertrand  Smith  of  Elk  River,  Idaho, 
is  now  connected  with  the  Seattle  office 
of  the  Westinghouse  Electric  &  Manu¬ 
facturing  Company  as  outside  engineer 
of  the  service  department. 

Harry  L.  Harper,  Los  Angeles  dis¬ 
trict  manager  of  the  Western  Electric 
Company,  is  a  recent  San  Francisco  vis¬ 
itor. 

E.  B.  Criddle,  general  ag:ent  of  the 
Southern  Sierras  Power  Company,  who 
has  recently  been  named  vice-president 
of  the  utility,  is  a  recent  San  Francisco 
visitor. 

H.  M.  Byllesby,  president  of  H.  M. 
Byllesby  and  Company,  Chicago,  re¬ 
cently  inspected  the  Pacifle  Coast  util¬ 
ities  operated  by  that  company.  He 
spent  several  days  in  Stockton,  whgre 
he  visited  the  American  River  develop¬ 
ment  of  the  Western  States  Gas  &  Elec¬ 
tric  Company. 

J.  B.  Tuber ger.  Pacific  Coast  manager 
of  the  Eureka  Vacuum  Cleaner  Com- 
pany,  spent  several  days  in  Los  Angreles 
conducting  a  sales  campaign  in  connec¬ 
tion  with  E.  M.  Harvey,  sales  manager, 
Woodill  and  Hulse,  local  electrical  job¬ 
bers,  and  their  distributors  in  this  sec¬ 
tion. 

Hobart  D.  Betts,  vice-president  and 
treasurer,  Thomas  and  Betts,  New  York, 
mqpufacturers  of  conduit  fittings,  con¬ 
nectors,  etc.,  recently  spent  several  days 
in  Los  Angeles  and  southern  California 
going  over  this  territory  with  their 
local  representatives,  the  H.  B.  Squires 
Company.  Mr.  Betts  is  on  a  tour  of  in¬ 
spection  of  Pacific  Coast  cities  and  ex¬ 
pects  to  visit  all  the  principal  cities  on 
the  coast  before  returning  to  New  York. 
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Rex  C.  Starr,  noted  Pacific  Coast  en¬ 
gineer,  was  found  dead  on  May  3  in 
the  Lake  Yosemite-LeGrand  Canal  of 
the  Merced  (Calif.)  Irrigation  district. 
All  of  the  circumstances  concerning  Mr. 
Starr’s  death  are  not  known,  but  a  note 
found  with  his  hat  and  coat  on  the 


bank  of  the  canal  leads  to  the  belief 
that  he  took  his  own  life  while  suffer¬ 
ing  from  a  nervous  breakdown.  He 
was  chief  engineer  and  executive  head 
of  the  Merced  Irrigation  District,  which 
had  just  completed  the  canal;  a  mem¬ 
ber  of  the  firm  of  Thebo,  Starr  &  An- 
derton,  construction  engfineers  of  San 
Francisco,  and  consulting  engineer  for 
the  San  Joaquin  Light  &  Power  Cor¬ 
poration.  Mr.  Starr  had  been  connected 
with  many  important  power  develop¬ 
ments  on  the  Pacific  Coast  during  re¬ 
cent  years.  After  being  graduated  from 
the  University  of  Michigan  in  1907,  he 
practiced  for  a  time  in  Detroit,  coming 
West  in  1909.  For  some  time  he  was 
associated  with  Stone  &  Webster  in 
Seattle,  holding  the  position  of  resident 
eng^ineer  on  the  construction  of  the  10,- 
000-kw.  Snoqualmie  Falls  plant  and 
later  on  the  White  River  plant  of  the 
Puget  Sound  Power  &  Light  Company. 
He  acted  as  assistant  superintendent  of 
construction  on  the  Big  Creek  project  of 
the  Pacific  Light  &  Power  Corporation 
and  later  held  the  position  of  hydraulic 
engineer  with  that  company,  and  later 
with  the  Southern  California  Edison 
Company.  Mr.  Starr  spent  another 
brief  interval  with  Stone  &  Webster  as 
superintendent  of  construction  on  proj¬ 
ects  in  the  Northwest,  and  in  April, 
1919,  accepted  a  position  as  chief  en¬ 
gineer  with  the  San  Joaquin  Light  & 
Power  Corporation,  where  he  directed 
the  Kerckhoff  and  Kem  Canyon  power 
projects,  being  retained  as  consulting 
engineer  by  that  company  when  he  ac¬ 
cepted  a  position  with  the  Merced  Irri¬ 
gation  District  a  year  ago.  Mr.  Starr 
was  38  years  of  age.  His  tragic  death 
was  a  great  blow  to  the  eng^ineering 
fraternity. 

C.  B.  McDonnell,  for  the  past  five 
years  district  sales  manager  at  Victoria 
for  the  British  Columbia  Telephone 
Company,  died  at  St.  Joseph’s  Hospital, 
Victoria,  April  30,  1923. 
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Manufacturer,  Dealer  | 
and  Jobber  Activities  | 

The  Johns-Pratt  Company  of  Hart¬ 
ford,  Conn.,  manufacturers  of  Noark 
fuses,  meter  service  and  protective  de¬ 
vices,  cutout  bases,  fuse  accessories, 
vulcabeston  packing  and  insulating 
parts,  and  Johns-Pratt  molded  insula¬ 
tion,  have  established  an  export  division 
with  office  at  30  Church  Street,  New 
York  City.  E.  Wilhelm  Droosten  and 
W.  L.  Urquhart,  who  have  had  exten¬ 
sive  experience  in  handling  expoH  busi¬ 
ness  of  electrical  manufacturers,  will  be 
in  charge  of  this  division. 

The  Whitmore  Electric  Company,  re¬ 
cently  organized  as  a  manufacturers’ 
representative  and  succeeding  the  Lal- 
lie-Whitmore  Company,  1637  Court 
Place,  Denver,  Colo.,  has  announced  rep¬ 
resentation  of  the  following  lines  in  the 
Rocky  Mountain  region:  Sweeper-Vac 
Man^acturing  Company,  Grinnell 
Washington  Machine  Company,  Moe- 
Bridges  Company,  Hart  &  Hegeman, 
and  the  Domestic  Motors  Company.  R. 
F.  Whitmore  is  the  general  manager. 

The  Master  Lighting  &  Fixture  Com¬ 
pany,  Auburn,  Wash.,  has  been  incor¬ 
porated  for  $40,000  by  F.  T.  Jenks,  A. 
F.  Netzel,  C.  C.  Hayes  and  A.  F.  An¬ 
derson. 

The  Northwest  Washer  Company,  213 
Pine  Street,  Seattle,  Wash.,  an  exclu¬ 
sive  washing  machine  store,  has  been 
opened  by  Russell  Brooks,  formerly  of 
Des  Moines,  Iowa. 

The  Cheney  Light  &  Power  Company, 
Cheney,  Wash.,  has  been  awarded  con¬ 
tract  for  electric  work  on  the  proposed 
new  dormitory  for  men  at  the  Wash¬ 
ington  State  Normal  School. 

The  Lapp  Insulator  Company,  Le 
Roy,  N.  Y.,  has  recently  issued  Catalog 
No.  3.  This  booklet  contains  a  short 
treatise  upon  the  manufacture  of  in¬ 
sulators,  giving  an  idea  as  to  how  Lapp 
insulators  are  manufactured.  The  te^s 
given  insulators  are  described.  A  com¬ 
plete  listing  of  the  several  types  of  in¬ 
sulators  manufactured  by  the  company 
is  made  in  the  catalog.  Diagramatic 
specifications  and  illustrations  of  the  in¬ 
sulators  are  presented.  Special  porce¬ 
lain  pieces  manufactured  by  the  com¬ 
pany  are  illustrated  in  the  catalog. 

The  General  Electric  Company  re¬ 
cently  announced  reductions  in  list 
prices  on  substantially  all  types  and 
sizes  of  Mazda  B  and  Mazda  C  lamps. 
The  reductions  became  effective  May  1. 
The  prices  will  average  a  general  reduc¬ 
tion  of  about  10  per  cent.  Improve¬ 
ments  in  manufacturing  methods  have 
been  assigned  as  part  reasons  for  the 
reductions.  The  desire  to  enable  deal¬ 
ers  to  get  customers  into  the  store  for 
lamp  purchases  is  aLso  g^iven  as  a 
reason.  The  reduction  is  the  third  since 
April,  1922. 

The  Edison  Electric  Appliance  Com¬ 
pany,  Chicago,  Ill.,  has  recently  placed 
on  the  market  an  attachment  which 
when  placed  on  the  wafffe  iron,  made  by 
the  company,  turns  the  appliance  into 
a  pancake  griddle.  The  pancake  attach¬ 
ment  fits  snugly  on  the  surface  of  the 
waffle  iron  and  heats  rapidly.  The 
company  has  also  started  the  manufac¬ 
ture  of  a  new  toaster  tray. 


Schweitzer  &  Conrad,  Inc.,  manufac¬ 
turers  of  high  voltage  protective  and 
switching  equipment  of  Chicago,  Ill., 
have  recently  published  Bulletin  No. 
222.  The  bulletin  is  entitled  “Indoor 
Equipment.”  The  booklet  contains  a 
de.scription  of  all  of  the  company’s 
forms  of  high  voltage  indoor  equip¬ 
ment,  including  fuse  mountings,  sin¬ 
gle  and  double  throw  disconnecting 
switches,  fused  switches  and  choke 
coils.  Various  combinations  of  these 
devices  are  also  described  and  illus¬ 
trated.  The  company  has  also  issued 
Bulletins  No.  200,  201,  202  and  204, 
which  deal  with  fuses,  fuse  cutouts, 
high  tension  equipment  and  lighting  ar¬ 
resters,  respectively.  The  company 
manufacturers  a  complete  line  of  these 
devices. 

The  Square  D  Company,  Detroit, 
Mich.,  has  put  on  the  market  a  new  line 
of  switches  which  embody  a  radical 
change  in  safety  switch  design.  The 
new  switch  design  provides  for  separate 
bases  for  each  line  terminal,  switch 
blade  and  fuse  clip.  Each  of  these  is 
mounted  on  a  separate  base  of  molded 
comi>osition  instead  of  being  grouped  on 
a  common  base  of  slate.  The  individual 
base  makes  it  possible  to  remove  any 
part  from  the  front  of  the  switch  in  a 
few  minutes  without  disturbing  the  wir¬ 
ing.  The  new  base  reduces  the  weight 
of  the  switch  about  25  per  cent. 

Altorfer  Brothers  Company,  Peoria, 
Ill.,  recently  shipped  a  consignment  of 
A.  B.  C.  washing  machines  to  A.  A. 
Wilson  of  Los  Angeles,  Calif.,  the  re¬ 
tail  value  of  which  was  $400,000.  Forty 
box  cars  were  used  to  transport  the 
shipment  from  the  factory  at  Peoria  to 
Baltimore,  Md.  From  Baltimore  the 
shipment  moved  by  boat  through  the 
Panama  Canal  to  Los  Angeles  harbor. 
The  trainload  of  washers  leaving  the 
Altorfer  factory  makes  the  fifth  one 
that  the  company  sent  out  on  single 
orders. 

Announcement  has  been  made  to  the 
electrical  trade  of  the  Rocky  Mountain 
region  by  the  Mountain  Electric  Com¬ 
pany  in  Denver,  of  its  removal  to  1433 
Lawrence  Street. 


The  Atlantic-Pacific  Sales  Company, 
San  Francisco,  Calif.,  formerly  the  At¬ 
lantic-Pacific  Radio  Supplies  Company, 
has  announced  that  the  change  in  name 
was  brought  about  by  the  change  in 
policy  of  the  company.  This  company 
has  extended  the  field  which  it  serves 
and  is  now  conducting  a  general  job¬ 
bing  business  of  electrical  equipment. 
Among  the  men  who  have  recently 
joined  the  sales  organization  of  the 
company  are:  E.  M.  Cutting;  A.  S. 
Kedzie,  who  ^^^ll  handle  the  Bissell 
cleaner  line;  A.  E.  Carroll,  who  will  be 
assigned  to  the  line  of  Rutenber  heat¬ 
ing  appliances;  R.  J.  Noel  and  G.  F. 
Hall. 

A  motor  driven  bell  striker  has  been 
placed  on  the  market  by  the  Electric 
Automatic  Appliance  Company,  1749 
Arapahoe  St.,  Denver.  The  device  has 
two  hammers  which  are  thrown  out  by 
centrifugal  force  and  will  strike  on  the 
rim  of  the  bell  at  each  revolution  and 
rebound.  P.  A.  Brown  is  the  inventor. 

The  Walker  Electric  Company^  one  of 
the  principal  retail  electric  supply 
houses  of  Salt  Lake  City,  has  moved 
into  its  new  home  at  15  East  Broadway. 
The  former  location  of  this  firm  was  at 
159  South  State  Street. 

The  Hendrie  &  Bolthoff  Manufactur¬ 
ing  &  Supply  Company  of  Denver  has 
been  appointed  Rocky  Mountain  di.strib- 
utor  of  the  Royal  vacuum  cleaner  by 
the  P.  A.  Geier  Company  of  Cleveland. 
The  new  arrangements  will  not  conflict 
with  the  present  exclusive  retail  repre¬ 
sentation  in  Denver  by  the  Denver  Dry 
Goods  Company,  it  is  understood.  Rep¬ 
resentation  of  the  Line  Materials  Com¬ 
pany  is  also  announced. 

The  F.  W.  Wakefield  Brass  Company 
of  Vermilion,  Ohio,  manufacturers  of 
“Red  Spot”  lighting  specialties,  re¬ 
cently  brought  out  a  ceiling  unit  which 
is  specially  adaptable  for  kitchens  and 
bath  rooms.  This  addition  to  the  “Red 
Spot”  line  is  finished  in  white  enamel 
and  is  designed  for  use  with  any  glass¬ 
ware.  With  150- watt  daylight  mazda 
lamp  the  unit  has  proven  especially 
popular  and  efficient  for  lighting 
kitchens. 


When  thia  picture  of  the  officers  of  the  Electric  Club  of  Seattle  was  Uken  the  men  whose  likenesses 
are  reproduced  above  were  not  thinkinc  of  volume,  sharp  pencils  nor  bank  balances.  This  un¬ 
doubtedly  explains  why  they  all  look  like  “recnlar  fellows.”  The  men  are,  from  left  to  risht, 
front  row:  F^ed  Larkin,  director;  Georce  Rcinicer,  vice-president:  J.  J.  Affutter,  past  president; 
W.  E.  Jones,  president;  S.  G.  Hepler,  director;  second  row,  Frank  Cooley,  director,  and  Bush 
McCacKer,  secretary. 
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Trade  Oudook  I 

1 


San  Francisco 

During  the  month  of  April  the  num¬ 
ber  of  building  permits  issued  in  San 
Francisco  declined  slightly,  but  the 
value  of  the  permits  increased  over 
those  issued  in  March.  Nine  hundred 
and  fifty-four  permits,  for  buildings 
valued  at  $5,173,801,  were  issued  during 
April  while  the  value  of  the  buildings 
covered  by  Oie  977  permits  issued  in 
March  was  $3,229,572. 

Despite  the  small  drop  in  the  number 
of  permits  issued,  trading  in  real  estate 
in  the  city  continued  active.  Sales  were 
made  at  prices  which  tended  to  be 
higher  than  they  have  been  in  the  past. 
Building  costs  continue  to  remain  firm, 
with  a  possibility  of  becoming  higher. 

Electrical  dealers  and  jobbers  have 
reported  that  prices  are  higher  than 
they  were  at  this  time  last  year,  in 
some  cases  being  as  much  as  20  per 
cent  over  last  year’s  list.  Business  is 
reported  as  being  fairly  active,  the  con¬ 
tinued  building  program  acting  as  a 
stimulant  to  the  market.  Contracting 
companies  are  kept  busy  on  new  and 
repair  jobs. 

General  business  conditions  reflect 
activity.  A  large  spring  business  was 
had  by  most  industries  and  retailers 
are  changing  their  stocks  preparing  for 
a  steady  summer  season.  Price  ad¬ 
vances  have  been  reported  in  textiles 
and  general  household  furnishings. 


Seattle 

Strenuous  efforts  on  the  part  of  the 
I.  W.  W.  organization  to  call  a  general 
strike  in  the  lumber  mills  and  logging 
camps  of  the  Pacific  Northwest  has 
largely  failed.  Only  a  small  number 
of  workers  responded  to  the  call,  the 
men  who  did  being  confined  almost  en¬ 
tirely  to  the  logging  camps.  Mean¬ 
while,  lumber  production  continues 
heavy,  with  practically  all  the  mills 
cutting  in  excess  of  their  output  a  year 
ago.  Mills  in  the  Inland  Empire  dis¬ 
trict  are,  in  many  instances,  operating 
night  shifts  to  keep  up  with  the  demand 
for  lumber  products. 

Reports  from  eastern  parts  of  the 
state  indicate  that  a  bumper  wheat  crop 
may  be  expected,  and  that  all  crops  are 
in  excellent  condition.  Prices  are  ex¬ 
pected  to  be  sufficient  to  insure  a  fair 
profit  for  this  year’s  crop,  and  farmers 
are  encouraged  over  the  present  out¬ 
look. 

Seattle  is  sharing  in  the  generally 
better  conditions  which  prevail  in  build¬ 
ing  lines,  and  has  a  particularly  satis¬ 
factory  labor  situation  as  compared 
with  other  localities.  All  kinds  of  build¬ 
ing  work  are  under  way  and  the  resi¬ 
dence  construction  is  expected  to  be  un¬ 
precedented  in  the  city  during  the 
summer. 

Electrical  dealers  and  jobbers  in 
Seattle  and  the  Puget  Sound  district 
report  a  very  encouraging  outlook  for 
the  summer.  The  volume  of  trade 
transacted  so  far  this  year  is  said  to 
show  a  25  per  cent  increase  over  that 


for  last  year.  Local  men  are  confident 
that  the  summer  and  fall  months  will 
show  good  returns  in  sales  volume. 

There  is  a  slightly  increasing  demand 
for  protective  apparatus  to  guard  plant 
equipment  against  injury  from  elec¬ 
trical  storms  occurring  occasionally  in 
the  fall  and  winter  months.  While  these 
storms  are  infrequent,  the  loss  sus¬ 
tained  is  sufficient  to  warrant  pro¬ 
tection. 


Salt  Lake  City 

With  farmers  now  receiving  what 
they  believe  is  a  fair  profit  on  the  crops 
that  have  been  held  over  from  last  sea¬ 
son,  and  the  excellent  planting  weather 
of  the  past  few  weeks,  the  outlook  for 
the  farmers  for  the  coming  season  is 
very  encouraging.  Practically  all  of 
the  wool  crop  has  been  sold,  and  it  is 
estimated  that  in  Utah  alone  the  value 
of  this  year’s  wool  crop  will  be  in  the 
neighborhood  of  $6,500,000. 

Mining  conditions  continue  to  be  ex¬ 
ceedingly  good,  and  increased  industrial 
activity  is  noted  throughout  this  ter¬ 
ritory. 

In  Salt  Lake  City  building  permits 
issued  during  April,  200  in  number,  rep¬ 
resent  a  large  increase  over  the  same 
month  of  1922. 

Electrical  jobbers  report  a  continued 
increase  in  business,  with  bright  pros¬ 
pects  for  the  balance  of  the  year.  Con¬ 
tractor-dealers  are  fairly  busy  on  ac¬ 
count  of  the  opening  of  the  building 
season.  Since  the  drive  on  washing 
machines  has  subsided  to  a  considerable 
degree,  vacuum  cleaners  have  been 
moving  to  quite  an  extent.  The  coming 
summer  is  expected  to  produce  good  re¬ 
sults  in  the  sale  of  electric  ranges. 

There  are  many  indications  of  money 
being  easier,  and  the  general  outlook  is 
very  encouraging. 


Denvei 

The  upward  movement  of  trade  and  in¬ 
dustry  in  this  district  since  the  begin¬ 
ning  of  the  year,  has  been  sustained 
during  the  spring  season.  The  volume 
of  wholesale  and  retail  trade  exceeds 
that  of  last  year.  Manufacturing  is 
proceeding  at  an  exceptionally  high 
rate. 

Sales  of  electrical  supplies  continue 
to  gain,  distributors  reporting  an  in¬ 
crease  in  volume  of  about  30  per  cent 
since  the  beginning  of  the  year  as  com¬ 
pared  with  the  same  period  in  1922, 
with  an  increase  of  about  20  per  cent 
in  dollars  and  cents.  Prices  are  in¬ 
creasing  on  large  motor  equipment  and 
advances  on  small  equipment  are  ex¬ 
pected  at  any  time.  Copper  in  all 
forms,  excepting  possibly  switches,  con¬ 
tinues  to  advance  in  price. 

Increases  due  to  demands  for  building 
construction  equipment  will  continue  if 
the  present  new  building  program  con¬ 
tinues  without  abatement  in  Denver. 
Excepting  May  1922,  the  month  of  April 


just  passed  broke  all  building  records.  A 
total  of  784  permits  were  issued  with  a 
valuation  of  $2,225,100,  which  brought 
the  total  value  since  the  first  of  the 
year  up  to  $6,437,950  as  compared  to 
$4,621,300  for  the  same  period  in  1922. 
April  permits  exceeded  those  of  the 
same  month  last  year  by  nearly  a  half 
million  dollars. 


Portland 

The  Portland  district  appears  from 
many  strong  indications  to  be  well 
started  on  a  period  of  great  business 
activity.  Reports  for  April  of  this  year 
show  the  following  substantial  increases 
over  March  of  this  year:  bank  clearings 
19.1  per  cent,  postal  savings  9.6  per 
cent,  building  permits  34  per  cent. 
Residence  construction  continues  brisks 
being  about  50  per  cent  of  the  total 
building. 

There  is  an  upward  tendency  to  costs 
of  construction  which  is  undoubtedly 
affecting  the  volume  to  some  extent, 
but  the  record  for  the  present  year  is 
expected  to  pass  that  of  1922,  which 
was  the  highest  in  the  history  of  the 
city. 

In  the  lumber  industry  there  is  very 
great  activity  with  mills  running  extra 
shift  in  an  endeavor  to  keep  up  with 
orders.  Production  is  about  30  per  cent 
above  normal  and  prices  remain  firm. 
Shipments  are  going  to  all  parts  of  the 
country  and  to  foreigni  countries  as 
well.  About  40  per  cent  of  the  cut  is 
moving  by  water. 

The  wool  market  is  strong  and  active. 
It  is  estimated  that  75  per  cent  of  the 
1923  Oregon  clip  has  been  sold  by  the 
growers  and  at  good  prices. 


Los  Angeles 

Los  Angeles  building  total  for  April 
was  $15,352,944,  which  represented  the 
issuance  of  5,094  permits,  while  for  the 
same  period  of  last  year  the  number  of 
permits  issued  was  3,983  with  a  valua¬ 
tion  of  $12,959,686.  This  represents  an 
increase  of  about  20  per  cent. 

Bank  clearings  for  the  month  of  April 
amounted  to  $558,567,539.65,  which  com¬ 
pares  with  the  same  period  of  1922 
with  $400,290,325.60  as  an  increase  of 
approximately  40  per  cent. 

Prices  of  electrical  supplies  and  wir¬ 
ing  devices  in  this  section  are  remain¬ 
ing  firm,  but  the  price  of  conduit  and 
rubber  covered  wire  has  increased,  while 
there  has  also  been  an  increase  in  some 
styles  of  motors. 

The  Southern  California  Internal 
Revenue  District,  with  headquarters  in 
Los  Angeles,  reports  the  total  of 
$1,072,588  collected  as  admission  taxes 
from  motion  picture  theaters,  for  the 
first  quarter  of  1923,  as  compared  to 
$890,543  for  the  same  period  in  1922. 

These  increases  are  but  representa¬ 
tive  of  the  increase  and  expansion  in 
all  lines  in  Los  Angeles  and  southern 
California  and  the  electrical  industry 
through  the  building  program  is  ob¬ 
taining  its  fair  share  of  the  increa.se. 

The  election  of  May  1,  in  which  a 
spirited  contest  was  conducted  on  the 
part  of  the  electric  railway  companies 
as  opposed  to  motor  buses,  was  decided 
in  favor  of  the  electric  railway  systems. 
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Bridges 

Cailf..  San  Francbeo — Contract  for  the  con¬ 
struction  of  the  transbay  bridge  from  Coyote 
Point  to  Mount  Eden  has  been  awarded  to  the 
Coast  Construction  Company  of  San  Francisco. 
The  cost  is  estimated  at  $10,000,000.  It  will  be 
necessary  to  have  plans  and  specifications  ap¬ 
proved  by  the  War  Department  and  surveys  are 
under  way.  Bayley  Hipkins  is  president  of  the 
Coast  Construction  Company. 

Ore,  Salem — Contract  for  the  construction  of 
a  bridge  on  the  Columbia  River  highway  over 
the  Lewis  and  Clark  River  between  Astoria  and 
SeMide  has  been  awarded  to  the  Pacific  Bridge 
Company  of  Portland  on  a  bid  of  $170,000. 

Wash.,  Olympia— SUte  Highway  Commission 
recently  awarded  contract  for  reinforced  con¬ 
crete  bridge  over  the  Touchet  River,  on  the 
Inland  Empire  Highway,  between  Waitsburg  and 
Dayton,  to  the  Colonial  Building  Company,  Spo¬ 
kane,  on  their  bid  of  $14,820.  Contract  for 
constructing  steel  bridge  and  concrete  ap¬ 
proaches  over  Koch  Slougdi  on  the  Pacific  High¬ 
way.  near  Silvana,  Snohomish  County,  was  let 
to  C.  C.  Snyder  Company,  Seattle,  for  $23,228. 

Wash.,  Chchalis — C.  L.  Graves  of  Spokane,  on 
a  bid  of  $29,572,  received  contract  for  construc¬ 
tion  of  a  220-ft.  steel  bridge  across  the  Che- 
halis  River  near  Claquato.  His  bid  provided 
for  wooden  stringers. 

Wash.,  Kelso — The  Cowlits  County  Commis¬ 
sioners  will  erect  a  new  steel  bridge,  200  ft. 
long,  to  replsMje  the  Manna  bridge  over  the 
Toutle  River,  recently  condemned. 

Wash.,  Everett — Snohomish  County  Comnals- 
sioners  have  approved  plans  for  the  proposed 
$35,000  bridge  to  span  the  Stillaguamish  River 
at  Arlington,  and  plans  will  be  presented  to 
the  State  Highway  Commission  for  final  ap¬ 
proval,  preparatory  to  calling  for  bids. 

Highways 

Colo.,  Denver — Contracts  for  six  highway 
projects  in  various  portions  of  the  state,  costing 
an  aggregate  of  $130,000,  were  let  by  the  state 
highway  commission,  following  approval  of  the 
projects  by  Governor  William  E.  Sweet.  The 
contracts  are  for  gravel  surfacing,  grading  and 
the  building  of  two  bridges.  The  six  projects 
follow:  Crushed  rock  surfacing  of  three  and 

one-half  miles  of  road  in  Mount  Vernon  canon, 
$34,000.  Gravel  surfacing  of  two  miles  of  road 
between  Craig  and  Meeker  in  Nine-Mile  Canon, 
$31,000.  Gravel  surfacing  of  three  miles  of  road 
between  Kremling  and  Meeker,  $28,000.  Grading 
and  drainage  of  three  miles  of  road  east  of 
Coventry  in  Montrose  County,  $10,000.  Bridge 
across  Box  Eilder  Creek,  east  of  Watkins  in 
.\dams  County,  $15,000.  Bridge  across  Cherry 
Creek,  near  Melvin,  in  Arapahoe  County,  $15,- 
000. 

Idaho.  Blackfoot — Bids  for  the  construction 
of  unit  B,  federal  aid  road  project  No.  61, 
were  opened  at  the  offices  of  the  county  com¬ 
missioners,  showing  Gline  &  Shaffer  low  bid¬ 
ders  at  $23,103.75.  Unit  B  is  a  4^-mile  stretch 
of  the  Yellowstone  Highway  between  Wapello 
and  Firth.  It  will  be  built  of  crushed  gravel 
and  will  complete  the  only  section'  of  unim¬ 
proved  highway  between  Blackfoot  and  Idaho 
Falls.  It  is  an  extension  of  a  13V^-mile  con¬ 
tract  now  under  construction  by  the  same  con¬ 
tractors.  Work  is  to  be  completed  by  Aug.  1. 

Wash.,  Olympia  —  Contract  for  grading  8.7 
miles  of  the  Olympic  Highway,  between  Agnew 
and  Port  Angeles.  Clallam  County,  has  been 
let  to  K.  L.  Coulter  A  Company,  Ilwaco,  at 
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$181,664.97.  Contract  for  grading  6.9  miles  of 
the  Pacific  Highway,  Bellingham  to  Ferndale, 
in  Whatcom  County,  let  to  John  Ottison  A 
Co.,  Inc.,  Seattle,  on  their  bid  of  $67,371.  Con¬ 
tract  for  grading  and  graveling  4.2  miles  of 
the  Sunset  Highway  in  King  County,  Preston  to 
Falls  City,  was  awarded  to  Dowell  A  Clarke, 
Seattle,  for  $76,000.  Contract  for  paving  4.85 
miles  of  the  Sunset  Higrhway,  from  Spokane 
County  line  to  Reardon  in  Lincoln,  was  let  to 
C.  M.  Payne  of  Spokane  for  $161,503.  All  of 
above  contracts  awarded  by  the  state  highway 
commission. 

Wash.,  Spokane — Highway  improvements  to¬ 
taling  $802,000  in  North  Idaho  have  been  ap¬ 
proved  as  follnws:  Loio  Pass  Highway,  30 
miles,  $482,000,  ail  government  funds ;  Bonners 
Ferry  Road,  8  miles  to  Montana  line,  grade  and 
surface,  $105,000 ;  Fourth  of  July  Canyon,  22.4 
miles,  surfacing.  $100,000 ;  Weeksvilie-Thompaon 
Falls  Road,  grading,  $85,000. 

Wash.,  Seattle — King  County  commissioners 
will  receive  bids  until  May  28  for  grading  and 
graveling  of  the  Coutts  Road,  estimated  to  cost 
$15,000. 

Wash.,  Olympia — Contract  for  iwvlng  4.47 
miles  of  Pacific  Highway  in  Cowlitz  County, 
Neals  to  Toledo,  was  recently  let  to  Goetz  A 
Brennan  on  their  bid  of  $141,278.  Contract  for 
paving  3.07  miles  of  the  ^nset  Highway  from 
the  Wenatchee  bridge  north  was  let  to  Yakima 
Paving  Company  of  Tacoma  on  their  bid  of 
$99,435.  Contract  for  clearing,  grading,  drain¬ 
age  and  surfacing  with  crushed  rock  of  about 
6.9  miles  of  Inland  Empire  Highway  between 
Colville  and  Meyers  Falls  in  Stevens  County 
was  let  to  Mitchell  Bros,  of  Spokane  on  their 
bid  of  $43,963. 

Wash.,  Walla  Walla — Contract  for  grading 
and  surfacing  with  crushed  rock  of  9.63  miles 
of  Permanent  Highway  No.  28.  Lower  Waits¬ 
burg  Road,  was  recently  let  to  H.  L.  Wilson  of 
Walla  Walla,  on  his  bid  of  $52,792. 

Wash.,  Chehalis— Contract  for  hard-surfacing 
one  and  one-half  miles  of  the  Lewis  River 
Highway  has  been  awarded  to  Swanson  A  Co., 
Portland,  on- their  bid  of  $23,000. 

Wash.,  Tacoma — Pierce  County  has  awarded 
to  J.  H.  Collins,  Spokane,  contract  for  paving 
of  2.8  miles  of  Permanent  Highway  No.  19, 
Wilkeson  to  Carbonado,  on  his  bid  of  $62,951. 

Irrigation  Projects 

Mexico,  Sonora — Quinton,  Code  A  Hill,  con¬ 
sulting  engineers,  Hollingsworth  Building,  Los 
Angeles.  Calif.,  are  preparing  plans  for  a  di¬ 
version  dam  and  irrigation  project  to  be  con¬ 
structed  in  the  State  of  Sonora,  Mexico,  by  the 
Richardson  Construction  Company,  as  owner. 
Van  Nuys  Building,  Los  Angeles.  The  dam  will 
be  constructed  at  the  junction  of  the  Yaqui  and 
Moctezuma  rivers,  and  will  be  planned  to  raise 
the  water  10  ft.  This  dam  will  be  3,300  ft. 
long,  12  ft.  high  and  125  ft.  wide.  The  struc¬ 
ture  will  be  of  rock  fill  with  concrete  paving  on 
top.  The  main  works  will  be  built  on  sand  and 
gravel  foundation,  while  the  headworks  will  be 
on  rock  base.  The  project  will  involve  consider¬ 
able  canal  construction.  The  dam  and  other 
work  will  provide  irrigation  for  approximately 
600,000  hectares.  The  approximate  cost  of  the 
work  is  $1,000,000.  The  Southern  Pacific  is 
building  a  branch  line  connecting  with  the  main 
line  giving  rail  facilities  for  construction  pur¬ 
poses  and  an  outlet  for  the  land. 

Wash.,  Spokane — The  North  Spokane  Irriga¬ 
tion  district  has  awarded  J.  C.  Broad  the  con¬ 


tract  for  labor  and  water  mains  required  in 
connection  with  the  development  of  the  project 
at  $61,000.  Bonds  of  $76,000  have  been  author¬ 
ized  and  a  portion  of  this  sum  will  be  used 
for  required  pumping  equipment. 

Wash.,  Vaneouver — Bids  on  the  Washougal 
diking  project,  the  second  largest  ever  at¬ 
tempted  in  Clarke  County,  will  be  called  Jupe 
1,  according  to  Walter  Schwarz,  county  en¬ 
gineer.  who  is  preparing  specifications.  Esti¬ 
mated  cost  of  the  drainage  is  $120,000. 

Power  Projects 

Wash.,  Seattle — Contract  for  clearing  section 
14  of  the  right  of  way  for  the  10-mile  trans¬ 
mission  line  from  the  Gorge  Credc  Plan  of  the 
Skagit  project  to  the  city  of  Seattle  has  been 
let  to  Besoloff  A  Brice.  Seattle,  for  $38,880.  • 

Wash.,  Seattle — ^The  sui>ervisor  of  hydraulics. 
Marvin  Chase.  Oljrmpia.  has  received  applica¬ 
tion  from  the  Superior  Portland  Cement  Com¬ 
pany  of  Seattle  for  water  appropriation  for  a 
large  hydroelectric  power  project  to  be  in¬ 
stalled  on  Jackman  Creek  in  King  County. 
Plant  will  cost  approximately  $175,000,  and  a 
pipe  line  2.37  miles  long  will  be  built. 

Wash.,  Woodland  —  The  Puget  Sound  Power 
A  Light  Company,  which  recently  purchased  the 
properties  of  the  North  Coast  Power  Company 
in  Vancouver,  plans  extension  of  power  line 
from  Woodland  to  Vancouver  to  supply  current 
to  the  street  car  lines,  now  supplied  by  the 
Portland  Railway,  Light  A  Power  Company. 

Railways 

Calif..  Los  Angeles— The  engineering  depart¬ 
ment  of  the  Los  Angeles  Railway  Company  is 
preparing  plana  for  a  new  shop  unit  to  be 
erected  at  54th  Street  and  South  Park  Avenue. 
It  will  be  100x400  ft.,  brick  and  steel  con¬ 
struction  and  will  cost  about  $150,000.  Plans 
are  also  being  prepared  for  a  new  car  bam 
of  similar  construction. 

Idaho,  St.  Maries — Fred  S.  Herrick,  St.  Maries, 
Idaho,  will  construct  80-mlle  logging  railroad, 
costing  $1,000,000,  for  the  purpose  of  hauling 
logs  from  a  67.400-acre  tract  of  land  inirchased 
from  the  government  for  $4,000,000.  Road  will 
be  standard  gage  and  40  miles  will  be  com¬ 
pleted  during  1923. 

Wash.,  Spokane — Improvement  work  costing 
$170,000  is  contemplated  for  this  year  by  the 
Spokane  International  Railway.  The  biggest 
item  will  be  rebuilding  of  a  tunnel  north  of 
Bennero  Ferry,  which  will  cost  about  $76,000. 
Line  work  will  also  be  done. 

Streets  and  Sewers 

Calif.,  Huntington  Park — At  a  special  election 
held  recently  a  sewer  system  was  voted  on 
favorably  by  a  large  majority.  Bonds  to  the 
amount  of  $250,000  are  to  be  sold. 

Calif.,  Pasadena — Work  will  start  at  once 
upon  erection  of  $500,000  sewage  disposal  works 
at  the  City  Farm.  Eighteen  tanks,  276  ft.  long, 
68  ft.  wide  and  18  ft.  deep,  will  be  built. 

Calif.,  Pasadena — City  directors  are  planning 
to  draw  up  resolution  of  intention  calling  for 
the  construction  of  the  northwest  sewer  sys¬ 
tem  and  for  the  Linda  Vista  sewer  system  and 
for  the  outfall  sewer  to  be  built  in  the  Arroyo 
Seco,  from  Brookside  Park  to  California  Street. 
Cost,  $112,000. 

Calif.,  Long  Beach  -The  city  council  of  this 
city  has  authorized  sewer  and  storm  drain  work 
and  paving  contracts  in  the  Belmont  Shore 
Place,  a  subdivision  on  the  eastern  end  of  the 
city  along  the  beach  front.  The  Two-Miracle 
Concrete  Corimration  was  awarded  the  contract, 
the  cost  of  which  will  total  approximately  $480,- 
000.  James  F.  Collins  is  chief  engineer  in 
charge  of  the  Belmont  Shore  project. 

Calif..  Long  Beach — The  Butte  Electric  Manu¬ 
facturing  Company,  Pacific  Electric  Building, 
Los  Angeles,  was  awarded  the  contract  at  $46,- 
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548  for  constructing  an  ornamantal  lighting  sya- 
tem  on  Pine  Avenue  from  Ocean  *Blvd  to  14th 
Street. 

Calif.,  Long  Beach — Butte  Electric  A  Manu¬ 
facturing  Company,  446  Pacific  Slectric  Build¬ 
ing,  Los  Angeles,  has  been  awarded  contracts 
for  constructing  ornamental  lighting  systems 
in  the  following  streets:  Anaheim  Street,  be¬ 
tween  Temple  and  Lome  Avenues,  at  $17.875 : 
Pine  Avenue,  between  Ocean  Blvd.  and  14th 
Street,  at  $45,548. 

Utah,  Prove— Mullen  A  Palm  have  been 
awarded  contract  for  the  paving  of  Second 
South  Street  from  University  Avenue  to  First 
East  Street,  and  the  curbing  of  both  sides  of 
First  South  Street  from  Fifth  West  to  Fifth 
East ;  the  east  side  of  Fifth  West  Street  from 
Center  to  Third  South ;  Second  West  Street  from 
Center  to  First  South,  and  First  and  Second 
East  Streets  from  Center  to  Third  South,  all 
of  which  is  designated  as  Paving  District  No. 

1$  and  Curb  and  Gutter  District  No.  7.  re¬ 
spectively.  This  firm's  bid  on  the  street  pav¬ 
ing  was  $4076  and  $37,618.31  for  the  curb  and 
gutter. 

Wash.,  Seattle — Contract  for  paving  Findlay 
Street  et  al,  estimated  to  cost  $37,000,  was  let 
to  Coluc^  A  Errickson,  617  22nd  Avenue  South. 
Seattle,  for  $43,030.  Paduano  A  Company.  646 
West  51st  Street,  Seattle,  on  a  bid  of  $31,532, 
received  contract  for  concrete  sidewalks  on  At¬ 
lantic  Street.  Contract  for  paving  Union  Street 
with  concrete  has  been  let  to  J.  L.  Smith,  Pio¬ 
neer  Building,  for  $40,548.  Low  bid  for  pav¬ 
ing  of  24th  Avenue  North,  et  al.,  was  sub¬ 
mitted  by  C.  L.  Creelmaif  at  $22,786.  Low  bid 
for  constructing  a  tunnel  under  the  Duwamish 
Waterway  on  First  Avenue  South  was  sub¬ 
mitted  by  R.  L.  Sparger,  Colman  Building,  at 
$107,582.  The  work  involves  sinking  shaft.  137.6 
ft. :  driving  tunnel  400  ft. :  shaft  lining.  400  cu. 
yd.  concrete ;  tunnel  lining,  500  cu.  yd.  of 
concrete.  One  of  the  largest  improvement  dis¬ 
tricts  in  Seattle  will  be  formed  to  meet  the 
expense  of  a  new  sewer  system  for  district  be¬ 
tween  Snoquaimie  Street  on  the  north  and 
Myrtle  Street  on  the  south,  in  the  Duwamish 
Water  district.  Work  is  estimated  to  cost 
$300,000. 

B'ash.,  Kelse— City  council  has  approved  the 
engineer's  estimate  of  $39,543.14  for  paving  of 
Oak,  Grade.  Third,  Fourth,  Fifth  and  Academy 
street  here,  and  call  for  bids  will  be  issued 
shortly. 

Wash..  Kelso— On  a  bid  of  $56,323.02  the 
United  Contracting  Company  of  Portland  re¬ 
ceived  the  contract  for  paving  Cowlitz  Avenue 
with  2-in.  bitulithic  on  a  4-in.  crushed  rock 
base. 

Wash.,  Kelso— Contract  for  installation  of  san¬ 
itary  sewer  system  for  the  new  town  of  Long¬ 
view  has  been  let  by  the  Long-Bell  Lumber 
Company  to  Bardsen  A  Company  of  Butte.  Mont. 
Contract  for  the  storm  sewer  installation,  in¬ 
volving  26.000  cu.  yd.  of  excavation  and  laying 
30,000  lin.  ft.  of  pipe,  was  let  to  J.  D.  Hanley, 
of  Portland.  Contract  for  concrete  sidewalks 
and  curbs  has  been  awarded  to  Bonnell  A  Sav¬ 
age,  of  Tacoma.  The  work  will  cost  $500,000, 
and  is  the  first  unit  in  the  proposed  $4,000,000 
paving  prrogram  outlined  for  the  city.  This  unit 
involves  180,000  sq.  yd.  of  concrete  paving,  and 
several  thousand  feet  of  concrete  sidewalks. 

Wash..  Everett — Paving  of  Pacific  Avenue, 
from  Chestnut  to  Wetmore  Avenue,  at  an  esti¬ 
mated  cost  of  $76,000,  is  proposed  by  the  city 
council.  District  includes  14  blocks. 

Waterworks 

Calif.,  Alhambra — City  commission  has  de¬ 
cided  to  submit  to  city  voters  a  bond  proposi¬ 
tion  amounting  to  $349,000,  comprising  the  fol¬ 
lowing  items :  $250,000  for  water  department 


extensions  and  betterments;  $75,000  for  the  fire 
department ;  $12,000  for  storm  protection :  and 
$12,000  for  city  yards.  A  resolution  of  inten¬ 
tion  to  call  the  bond  election  has  been  adopted. 

IdaKe,  Beisc — Charles  H.  Helmer,  contractor 
of  Boise,  has  been  awarded  the  contract  for  the 
construction  of  30  miles  of  water  system  from 
Sage  Springs  into  Rawlins,  Wyoming. 

Wash.,  Kdse  and  Lengvlew — Construction  of 
a  water  system  for  these  two  citiee  in  Cowlitz 
County  is  to  begin.  The  right  of  the  appro¬ 
priation  of  the  waters  of  the  north  and  south 
fork  of  Goble  Creek,  a  tributary  of  Cowleman 
River,  has  been  granted.  The  project  involves 
an  expenditure  of  approximately  $663,000.  The 
nuun  project  is  that  of  the  south  fork,  which 
is  to  cost  $600,000  ;  7.9  miles  of  pipe  line  will 
be  required  and  the  hydraulic  fill  dam  will  be 
90  ft.  high,  with  a  length  of  600  ft.  on  the  top 
and  35  ft.  at  the  bottom.  This  estinmte  includes 
drainage  provisions  for  both  projects.  The  north 
fork  project  requires  1.1  miles  of  pipe  line  and 
will  take  a  dam  80  ft.  high  and  400  ft.  long  on 
top  and  40  ft.  long  at  the  bottom.  This  cost  is 
estimated  at  $63,445.  Present  requirements  are 
estimated  at  16  to  30  see.-ft..  and  40  sec.-ft. 
in  the  future. 

Wash.,  Odessa— This  city  has  voted  $12,000  to 
pay  for  the  construction  of  a  concrete  reservoir 
to  replace  present  wooden  tanks. 

Wash.,  Camas— This  city  has  filed  application 
with  the  state  supervisor  of  hydraulics  asking 
appropriation  of  the  waters  of  the  Little  Wash- 
ougal  River,  for  establishment  of  a  municipal 
water  system.  Plant  proposed  will  cost  $156,000, 
and  will  require  a  pipe  line  7^  milee  long. 

Wash.,  Centralis — The  city  of  Centralia  has 
been  granted  a  permit  to  divert  7  sec.-ft.  of 
water  from  Mitchell  Creek  for  the  purpose  of 
augmenting  the  municipal  water  supply.  The 
construction  of  a  2-mile  pipe  line  .and  concrete 
dam  will  cost  about  $30,000. 

Miscellaneous 

Calif..  San  Fraacisce — A.  D.  Kern  of  Port¬ 
land,  Ore.,  has  been  awarded  contract  by  the 
government  for  reinforcing  and  extending  a 
jetty  300  ft.  at  Humboldt  Bay  and  for  the  com¬ 
pletion  of  a  breakwater  at  Crescent  City,  at  a 
cost  of  $300,000  and  $200,000,  respectively.  Col. 
Herbert  Deakdyne  is  chief  engineer  for  the  gov¬ 
ernment  in  that  district. 

Calif.,  San  Bemardine— Inland  Oil  Refinery 
Company,  recently  incorporated,  will  erect  an 
oil  refinery  on  West  Rialto  Ave.  The  plant  will 
be  erected  in  units,  the  first  of  which  will  cost 
approxinmtely  $100,000.  The  directors  include 
Jefferson  G.  Crawford,  of  Los  Angeles. 

Utah.  Salt  Lake  City — Stock  Yards — Extensive 
improvements,  including  a  new  office  building 
and  extensions  of  stockyards,  are  planned  at 
the  Salt  Lake  Union  Stockyard,  to  cost  approxi¬ 
mately  $86,000.  Thomas  Austin  is  president  of 
the  Stockyard  Company  and  J.  H.  Manderfield, 
general  manager. 

Wash.,  Tacoma— Gas  Plant— Construction  of  a 
gas  plant  to  cost  $260,000  will  be  started  very 
soon  by  the  Tacoma  Gas  A  Fuel  Co.,  a  subsid¬ 
iary  of  the  Standard  Gtts  A  Electric  Company. 
The  new  plant  will  be  erected  on  the  site  of 
the  present  plant  and  will  double  the  capacity 
of  the  present  tanks. 

Buildings  (Industrial) 

B.  C.,  Vancouver — Reports  announce  plans  for 
pulp  and  paper  mill  costing  $8,000,000  to  be 
erected  in  North  Vancouver,  are  nearing  com¬ 
pletion  in  the  offices  of  the  Seamon  Paper  Com¬ 
pany  of  Chicago.  It  is  stated  new  mill  will 
have  capacity  of  260  tons  daily  and  will  employ 
1,000  people. 

Calif.,  Los  Angeles  —  Frank  D.  Chase,  Inc., 
engineer,  533  Title  Insurance  Building,  is  pre- 
pttring  plans  for  a  6-story,  class  A  industrial 
building  to  be  erected  on  Dowley  Road,  Central 


Manufacturing  District  for  Los  Angeles  Central 
Manufacturing  District  Reinforced  concrete 
construction,  6-story  and  basement.  U-shape. 
260  X  160  X  140  X  80  ft.,  10-story  tower,  brick 
exterior  walls,  terra  cotta  trim,  concrete  and 
maple  floors,  composition  roofing,  tower  to  con¬ 
tain  160,000-gal.  water  pressure  tank,  freight 
and  passenger  elevators,  club  rooms  for  em¬ 
ployees,  sprinkler  system,  steel  sash,  rolling 
steel  doors ;  $760,000. 

Calif.,  Pasadena — E.  D.  Taylor,  539  S.  Pasa¬ 
dena  Ave.,  Pasadena,  has  the  contract  at  $34,008 
for  erecting  the  new  1-story  warehouse  on 
S.  Broadway,  Pasadena,  for  the  Crane  Com¬ 
pany.  Cyril  Bennett,  600  Security  Building. 
Pasadena,  architect.  Mill  construction,  stucco 
exterior,  foundation  144  x  148  ft.,  3-in.  wood 
floors,  offices,  storerooms,  shipping  platform, 
pipe  sheds,  fencing. 

Calif.,  Los  Angeles — Bavin  A  Burch  Company. 
173  E  Jefferson  Street,  was  awarded  the  general 
contract  at  about  $110,000  for  erecting  a  2-story 
and  mezzanine  story  automobile  building  on 
Figueroa  Street  near  Pico  Street,  for  J.  A. 
Graves.  Morgan,  Walls  A  Morgan.  1124  Van 
Nuys  Building,  architects.  Dimensions,  100  x 
155  ft 

Calif.,  Lea  Angeiea — Architect  A.  C.  Martin. 
431  Higgins  Building,  is  preparing  plans  for  a 
4-story  and  basement  class  A  warehouse  to  be 
erected  at  Grand  Avenue  and  36th  Street  for 
the  May  Corporation.  Reinforced  concrete  flat 
slab  construction,  200  x  250  ft,  composition 
roofing,  cement  floors,  steel  sash,  4  elevators, 
electric,  steel  rolling  and  metal  doors,  wire  glass, 
basement  12  ft  deep;  $400,000. 

Calif.,  Les  Angeles — Ashley  A  Evers,  68  Sut¬ 
ter  Street,  San  Francisco,  have  prepared  plans 
for  a  5-story  class  A  warehouse  to  be  erected 
on  Factory  Place,  near  Alameda  Street  for 
Dohrmann  Commercial  Company,  436  S.  Broad¬ 
way.  Dimensions  135  x  150  ft,  reinforced  con¬ 
crete  construction,  stucco  exterior,  steel  sash, 
composition  roofing,  metal  skylights,  elevators, 
equipment,  steel  rolling  doors ;  $180,000. 

Cels.,  Lafayette— Work  has  been  started  on 
the  nudn  building  of  the  factory  of  the  Inter¬ 
state  Manufacturing  A  Roofing  Co.,  the  products 
of  which  will  be  slate-surfaced  shingles  and  flat 
roofing  material.  Construction  of  the  building 
and  installation  of  machinery  will  require  six 
months  and  will  cost  about  $200,000.  Harry  S. 
Allen  of  Denver  is  president  and  general  man¬ 
ager  and  George  E.  Bermont  of  this  city, 
treasurer. 

Ore.,  Portland — The  contract  for  the  addition 
to  the  Braly  Motor  Car  Company,  at  14th  and 
Burnside  Streets,  was  awarded  to  E  B.  Gud- 
hart,  986  Garfield  Ave.  The  addition  is  to  be 
60  X  100  ft.,  2  stories,  concrete  and  tile,  eleva¬ 
tor — to  cost  $25,000. 

Ore.,  Salem — Cuyler  Van  Patton  has  prepared 
plans  for  a  1-story  concrete  cannery  building 
with  basement,  which  Van  Patton  A  Son  will 
erect  at  Trade  and  Liberty  Streets  for  the 
Northwest  Canning  Company.  The  size  of  the 
building  is  to  be  96  x  148  ft.  and  will  cost 
$40,000,  and  with  the  machinery  complete  will 
amount  to  $100,000. 

Ore.,  Reedsport — A  new  sawmill  will  be  con¬ 
structed  in  East  Reedsport,  adjoining  the  platted 
section  of  the  city,  costing  in  the  neighborhood 
of  $250,000,  and  will  have  a  capacity  of  75,000 
ft.  daily.  J.  H.  Austin  of  Reedsport  made  the 
announcement. 

Ore.,  Portland — Camp  A  DuPuy  have  pre¬ 
pared  plans  and  will  erect  a  two-story  ware¬ 
house  and  office  building  on  East  Washington 
Street  near  E^t  2nd  Street  for  C.  W.  Notting¬ 
ham.  at  a  cost  of  $35,000. 

Wash.,  Washongal — ^The  buildings  and  equip¬ 
ment  recently  destroyed  in  the  $100,000  fire  at 
the  Washougal  Woolen  Mills  will  be  replaced  by 
modern  buildings  and  machinery. 
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Buildings  (Miscellaneous) 

Calif.,  Alameda — School — A  bond  issue  of  $750,- 
000  was  voted  at  a  recent  election  here  to  be 
used  for  the  construction,  of  a  high  school. 

Calif.,  Vacaville — School  —  Contract  for  the 
construction  of  the  Vacaville  Union  Grammar 
School  has  been  awarded  Georee  Barenchi,  Val¬ 
lejo  contractor,  at  a  cost  of  approximately 
$76,000. 

Calif.,  Venice — Club— Architects  Norenberg  & 
Johnson,  401  L.  A.  Realty  Building,  have  pre¬ 
pared  preliminary  plans  for  a  class  A  club 
building  to  be  erected  on  Ocean  Front  Avenue 
near  Park  Street,  Venice,  for  the  Oceanic  Club. 

J.  E.  Hall,  secretary.  It  will  be  6-story  and 
basement,  60x120  ft.,  reinforced  concrete  con¬ 
struction  ;  $200,000. 

Calif.,  Los  Angeles — Hotel — Architect  Harold 
Cross,  1132  Merchants  National  Bank  Building, 
is  completing  plans  for  a  S-story  Class  A  hotel 
building  to  be  erected  at  Francisco  Street  and 
Potter  Park  Place  for  Frank  G.  and  E.  H.  Jan¬ 
sen.  Reinforced  concrete  construction,  90x100 
ft.,  cast  stone  and  face  brick  exterior,  marble 
and  tile  lobby,  comp,  roofing,  elevator,  tiled 
baths,  steam  heating  system,  fire  escapes,  O.  P. 
trimmings,  120  rooms,  85  baths,  120  toilets ; 
$160,000. 

Calif.,  Los  Angeles — Hotel — Architect  H.  W. 
Chariton,  333  San  Fernando  Building,  has  com¬ 
pleted  plans  and  is  taking  segregated  bids  for 
the  erection  of  a  4-story  class  C  hotel  building 
at  1043  W.  6th  Street,  for  H.  A.  Strange:  106 
rooms  each  with  bath ;  lobby  and  restaurant. 
Cost,  $1,000,000. 

Calif.,  Los  Angeles — Offices — Architects  John 
Parkinson  and  Donald  Parkinson,  420  Title  In¬ 
surance  Building,  are  preparing  plans  for  a 
12-story  and  basement  class  A  office  building, 
to  be  erected  on  Flower  Street,  near  8th  Street, 
for  the  Los  Angeles  Gas  &  Electric  Corporation. 
It  will  be  120  x  143  ft.,  and  probably  of  steel 
frame  construction.  Cost,  $1,000,000. 

Calif,  San  Pedro— Apartments — Architect  L. 
L.  Jones,  603  Grosse  Building,  is  preparing  plans 
for  a  4-story,  Class  C  store  and  apartment 
building,  to  be  erected  at  San  Pedro  for  L. 
De  Carlo.  Brick  4-story  and  basement,  pressed 
brick  facing,  composition  roofing,  steel  beams, 
plate  glass,  metal  sash,  steam  heating  system, 
tile  baths  and  drainboards,  wall  beds,  electric 
elevator,  ornamental  iron,  cement,  hardwood 
and  O.  P.  floors,  staff ;  will  contain  4  stores, 
lobby  and  81  rooms,  divided  into  40  apts. ;  $160,- 
000.  Leased  to  Casson  &  Whilton. 

Calif.,  San  Francisco— Apartments — W.  L. 
Growail  is  planning  the  immediate  construction 
of  an  apartment  building  to  cost  approximately 
$600,000  at  the  southwest  corner  of  Larkin  and 
Chestnut  Streets.  Plans  have  been  prepared  by 
Wm.  Knowles. 

Calif.,  Sacramento— Hospital — W.  C.  Keating 
was  the  low  bidder  for  construction  of  the  Sis¬ 
ters’  Hospital,  to  be  located  at  36th  and  J 
Streets.  His  figure  was  $398,800.  R.  A.  Her- 
old,  architect. 

Colo.,  Denver — School-Hospital — Alex  Simp¬ 
son  of  Denver  has  been  awarded  contract  for 
the  construction  of  the  new  state  medical  school 
and  general  hospital  building  for  the  University 
of  Colorado.  The  estinukted  cost  of  the  two 
buildings  is  $983,000. 

Colo.,  Denver  —  Apartments  —  Permits  have 
been  issued  for  the  construction  of  two  four- 
story  apartment  houses,  each  to  cost  $300,000, 
by  the  Marion  and  Cecil  Holding  Companies  of 
this  city,  for  which  W.  N.  Bowman  is  the 
supervising  architect.  Concrete  for  electrical 
work  have  been  awarded  to  J.  Fischer. 

Colo.,  Denver — School— Excavation  work  for 
the  new  $100,000  Barnes  Commercial  School  at 
Fourteenth  and  Glenarm  Streets  will  be  started 
shortly  by  the  C.  S.  Lambie  Construction  Co. 
of  this  city.  Fisher  &  Fisher  are  the  architects. 


Colo.,  Pueblo— Lodge — Plans  for  the  erection 
of  a  business  block  on  the  site  of  the  old 
opera  house,  destroyed  by  fire  several  nwnths 
ago,  have  been  set  aside  as  the  result  of  a  tmr- 
chase  of  the  property  by  the  Scottish  Rite- 
Shrine  Building  Association,  on  which  will  be 
built  a  shrine  temide  to  cost  $700,000.  The  new 
building  will  include  an  auditorium  to  accom¬ 
modate  1400  iiersons,  ball  and  banquet  rooms, 
in  addition  to  co.nmodious  business  quarters  on 
the  Main  Street  side  of  the  building. 

Colo.,  Denver — Hotel — A  12-story  hotel  with 
600  rooms,  to  be  located  at  Eighteenth  and 
Broadway,  has  been  announed  by  Edward  S. 
Goldstone,  head  of  a  local  investment  company. 

It  will  be  financed  by  an  eastern  concern  for 
operation  by  a  nationally  known  hotel  company. 

E.  H.  Noorman  of  this  city  is  the  supervising 
architect. 

Coht.,  Denver — Church — An  addition  to  Tem¬ 
ple  Emmanuel,  which  will  double  the  size  of 
the  building,  is  to  be  erected  shortly  at  a  cost 
of  $200,000,  according  to  Rabbi  William  S.  Fried¬ 
man. 

Ore.,  Portland — Bank — Plans  for  a  $40,000 
building  to  house  the  Coos  Bay  National  Bank 
of  Marshfield,  Ore.,  are  being  prepared  by 
Tourtellote  &  Hummel.  Plans  are  to  be  com¬ 
pleted  about  June  1  and  construction  will  start 
soon  after. 

Ore.,  Portland — School — Contract  for  general 
construction  of  the  new  Chapman  School  was 
awarded  to  Hilmer  J.  Stettergren ;  $203,496. 

Ore.,  Forest  Grove — Dormitory — Pacific  Uni¬ 
versity  is  to  add  a  $50,000  dormitory  for  boys. 
The  new  building  is  a  result  of  a  gift  of  $100,- 
000  to  the  college.  The  building  will  be  three 
stories  and  basement  and  will  accommodate 
about  fifty  students.* 

Ore.,  Portland  —  Apartments  —  An  $80,000 
apartment  house  is  to  be  built  at  Denver  Street 
and  Watts  Avenue  for  Sarah  E.  Parshall.  The 
building  will  be  of  Spanish  Mission  style,  of  con¬ 
crete  construction  and  finished  in  stonetone : 
will  contain  22  apartments.  John  H.  Grant  is 
the  architect. 

Ore.,  Astoria — Offices — A  $260,000  four-story 
building  is  to  be  constructed  on  the  block  on 
12th  Street  between  Commercial  and  Duane. 
This  is  the  largest  building  project  announced 
for  Astoria  since  the  fire,  and  is  to  be  built 
by  Fred  Warren  and  C.  R.  Higgins  of  Astoria 
and  Charles  Niemi  of  Seaside. 

Ore.,  Astoria — Lodge — R.  R.  Bartlett,  archi¬ 
tect,  has  prepared  plans  for  a  $40,000  Masonic 
Temple  to  be  erected  at  16th  and  F  Streets. 
The  building  is  to  be  3  stories  in  height,  60x80 
ft.  in  size  and  will  be  built  of  reinforced  con¬ 
crete,  and  will  be  devoted  entirely  to  Masonic 
purposes. 

Ore.,  Salem — Residences — Lawrence  &  Hol- 
ford  of  Portland  are  planning  a  residence  for 
F.  A.  Livesley,  local  hop  dealer,  which  will  cost 
approximately  $65,000.  It  will  be  built  on  Fair- 
mount  Hill  and  will  be  of  the  old  English  Manor 
type  with  landscape  grounds.  The  same  archi¬ 
tects  are  also  preparing  plans  for  a  $25,000 
residence  for  Clifford  Brown  of  Salem. 

Ore.,  Tillamook — School — The  general  contract 
for  the  construction  of  the  grade  school  here 
has  been  awarded  to  Hedges  &  Hulls  of  The 
Dalles  on  their  bid  of  $68,767.  The  plans  were 
prepared  by  A.  E.  Doyle  of  Portland  and  call 
for  16  class  rooms,  one-story,  tile  walls,  rough 
plaster  exterior,  trimmed  with  terra  cotta  with 
tile  roof. 

Ore.,  Marshfield — Bank — The  Coos  Bay  Na¬ 
tional  Bank  will  start  the  erection  of  a  $60,000 
bank  building  on  the  comer  of  Central  Avenue 
and  Second  Street.  Tourtellotte  &  Hummel  of 
Portland  drew  the  plans,  which  call  for  a 
2-story  concrete  structure  with  a  white  enamel 
finish  in  artistic  desig^i. 

Wash.,  Seattle — Apartments — Hudson  &  Lo- 
rentz,  contractors,  will  construct  a  new  apart¬ 


ment  structure,  3  stories  and  basement,  of  brick 
and  concrete,  111x120  ft.,  to  cost  $150,000,  at 
Second  Avenue  and  Battery  Street. 

Wash.,  Chehalis — Apartment — Contract  for  the 
H.  A.  Kaufman  apartment,  to  be  built  here  at 
a  cost  of  $86,000,  has  been  let  to  Squires  & 
Russell,  Chehalis. 

Wash.,  Snohomish — School — Snohomish  School 
District  has  voted  a  bond  issue  of  $80,000  to 
be  used  in  constructing  a  new  high  school. 
Structure  will  be  two  stories  and  basement, 
92x107  ft.,  of  brick. 

Wash.,  Seattle  —  Hotel  —  Eight  contracting 
firms,  six  Seattle  concerns,  and  two  eastern 
companies,  have  been  selected  to  submit  bids  on 
the  proposed  $3,000,000  Olympic  Hotel  to  be 
erected  here  by  the  Community  Building  Com¬ 
pany.  Northwest  fir  is  specified  in  the  specifica¬ 
tions. 

Wash.,  Seattle — Chareh — The  First  Presby¬ 
terian  Church,  Rev.  M.  A.  Matthews,  pastor, 
plans  the  construction  of  a  $1,000,000  Bible 
Building,  adjoining  the  present  church  struc¬ 
ture.  The  building  will  be  9  stories  high. 
110x130  ft.  in  size,  and  of  concrete  and  steei 
construction.  A  feature  of  the  building  will  be 
the  electrical  laboratory  and  radio  station.  The 
present  radio  station  is  to  be  greatly  enlarged. 

Wash.,  Vanconver — Lodge — Contract  for  the 
construction  of  the  Knights  of  Pythias  home 
has  been  awarded  to  Parker  A  Banfield  of 
Portland  on  a  bid  of  $99,800. 

Wash.,  Seattle — Offices — Sound  Engineering  A 
Construction  Company  here  received  the  con¬ 
tract  for  erecting  Bigelow  Building  at  a  cost 
of  $260,000.  Building  will  be  60x120  ft.,  8 
stories  high,  of  pressed  brick  and  terra  cotta. 

Wash.,  Seattle — Offices — Contract  for  adding 
6  stories  to  thO  Century  Building,  Third  and 
Pike  Streets,  has  been  let  to  Murdock  A  Eck- 
man,  Seattle,  on  a  bid  of  approximately  $100,000. 
The  addition  will  be  of  concrete  and  steel,  and 
will  provide  an  8-story  structure. 

Wash.,  Aberdeen — Hotel — Washington  Hotel 
Company  has  authorised  A,  H.  Albertson,  archi¬ 
tect,  Seattle,  to  proceed  immediately  with  plans 
for  proposed  6-8tory  steel  and  concrete  hotel. 
130x100  ft.,  containing  126  rooms,  to  be  built 
in  Aberdeen. 

Wash.,  Seattle — Apartments — Contract  for  a 
4-8tory  masonry  apartment  building,  to  contain 
32  apartments,  has  been  let  by  M.  Riberg  to  J. 
Hokanson,  contractor,  3626  Wallingford  Ave¬ 
nue,  at  a  cost  of  $60,000. 

Wash.,  Seattle — Mausoleum — Pacific  Mauso¬ 
leum  Association,  American  Bank  Building,  has 
commissioned  Architect  Andrew  McQuaker  to 
prepare  plans  for  a  $100,000  mausoleum  of  re¬ 
inforced  concrete,  183x62  ft.  in  size. 

Wash.,  Seattle — Apartments — A.  F.  Mowat. 
Arcade  Building,  has  received  contract  for  a 
6-story,  $100,000  masonry  apartment  house,  to 
contain  61  apartments  and  three  retail  stores, 
and  to  be  erected  by  J.  F.  Fleming. 

Wash.,  Everett — Hospital — Plana  for  the  pro¬ 
posed  6-story  steel  and  concrete  hospital  build¬ 
ing,  costing  $300,000,  to  be  erected  by  the  Sis¬ 
ters  of  Charity  of  the  House  of  Providence,  are 
under  way  by  Architect  John  Graham,  Seattle, 
and  bids  will  be  called  for  shortly. 

Wash.,  Seattle  —  Homes  —  Gardner  J.  Gwinn, 
realty  operator,  has  purchased  a  large  plot  of 
ground  in  the  Roosevelt  School  district,  on  which 
he  plans  the  erection  of  180  homes,  ranging  in 
cost  from  $6,000  to  $8,000,  and  representing 
an  expenditure  of  $1,000,000. 

Wash.,  Seattle — Market — ^The  Westlake  Build¬ 
ing  Company  will  erect  a  two-story  and  base¬ 
ment,  reinforced  concrete  and  mill  construction 
building,  containing  60,800  ft.  floor  space,  and 
costing  between  $90,000  and  $100,000,  at  West- 
lake  and  Virginia  Street. 

Wash.,  Seattle  —  Office  —  Campbell  Lumber 
Company  plans  erection  of  an  $86,000  store  and 
office  building,  two  stories  high,  which  will  even¬ 
tually  be  eight  stories  high  and  cost  $260,000. 


